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Copy  of  a  letter  of  Professor  Eaton  to  Profenor  Billiman. 

To  Professor  SUliman. 

Beau  Sib, 

*  The  Messrs.  Carvill  will  send  for  your  examina- 

tion the  printed  sheets  of  the  Dictionary  of  Chemistry  now  in 
the  course  of  publication.  It  may  be  proper  that  I  should  tell 
you  how  this  work  came  to  be  translated  from  the  French  by 
Mrs.  Lincoln. 

Being  a  teacher  of  experimental  chemistry,  according  to 
the  course  of  my  little  text  book,  I  found  that  a  dictionary  would 
be  very  important.  Ure  is  too  large.  It  is  rather  the  whole 
science  given  alphabetically.  I  had  nearly  come  to  the  con- 
clusion to  undertake  the  labour  of  preparing  one  which  should 
be  intermediate  between  an  alphabetical  exposition  of  the 
wholef  faience,  and  a  mere  definition  of  words ;  and  which 
should*  be  brought  down  to  your  "  posting  up"  of  the  science 
in  the  system  you  have  just  published.  At  that  moment  I  re- 
ceived a  French  copy  of  this  work.  I  examined  it  with  parti- 
.  cular  care,  and  used  it  continually  for  six  months.  It  appear- 
ed to  me  to  be  every  thing  which  the  pupils  of  great  and  small 
teachers,  like  you  and  myself,  require.  As  the  Troy  Female 
{Seminary  need  a  similar  work,  I  prevailed  on  Mrs.  Lincoln 
to  undertake  the  translation.  Being  herself  a  teacher  of  che- 
mistry, a  good  French  scholar,  and  having  a  learned  native 
Frenchman  for  an  assistant  teacher,  I  knew  she  could  execute 
it  better  than  almost  any  one.  I  have  now  examined  the 
printed  translation,  and  do  not  hesitate  to  say  it  is  well  trans- 
lated, and  that  the  mechanical  part  by  Messrs.  Carvill  is  well 
executed. 

Yours,  most  respectfully, 

AMOS  EATON, 

Senior  Professor  in  the  Bensaelacr  School. 
Troy,N.  Y,  June  13, 1830. 


/        • 


f  of  a  letter  from  Benjamin  Silliman,  M.  0.,  Professor  of  Gbettittry,  Phar- 
macy,  Mineralogy,  and  Otology,  In  Yale  College,  New  Haven,  Ooan. 

i 

Having  examined  a  sufficient  number  of  articles  to  enable 
to  form  a  judgment  of  the  value  of  the  Dictionary  pf  Che- 
3try,  translated  from  the  French  by  Mrs.  Almira  f&iincoln, 
d  published  by  Messrs.  G.  &  C.  &  H.  Carvill,  I  hkv^no  he- 
ation  in  saying  that  it  appears  to  me  to  be  a  learned,  judi- 
»us,  and  able  performance. 

[  have  never  seen  the  original,  but  the  translation  carries 
th  it  intemid  marks  of  accuracy ;  and  I  am  impressed  with 
)  belief,  that  this  Dictionary  will  answer  a  very  valuable  pur- 
se both  to  learners  and  teachers  of  the  science  in  this 
untry. 

B.  SILLIMAN. 

Lrale  College,  June  33, 1830. 
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TRANSLATOR'S  PREFACE. 


The  origin  of  this  volume  may  be  learned  from  the 
foregoing  letters ;  should  it  be  destined  to  as  favourable 
a  reception  as  has  been  given  by  the  public  to  the  "  Fa- 
miliar  Lectures  on  Botany,"  the  translator  will  consider 
herself  as  repaid  for  months  of  severe  application,  in 
which,  relinquishing  the  pleasures  of  society,  and 
abridging  the  hours  allotted  to  repose,  she  devoted  all 
her  leisure  to  the  accomplishment  of  this  object.  She 
hopes  to  disarm  criticism  by  an  humble  acknowledg- 
ment of  imperfections ;  and  solicits  from  the  friends  of 
science  correction  of  any  material  errors  that  may  be 
noticed,  and  indulgence  for  the  inadvertent  use  of 
French  idioms,  or  an  occasional  want  of  perspicuity. 
Through  care  to  avoid  ambiguity  the  very  fault  itself 
inay  sometimes  have  been  committed. 

The  style  of  a  dictionary  must  at  best  be  dry  and 
sententious ;  this  is  not  proposed  as  a  reading  book,  but 
chiefly  for  reference,  as  will  be  seen  J>y  recurring  to  the 
introduction  of  the  compilers,  which  explains  the  use 
and  importance  of  a  chemical  dictionary.  The  com- 
pilers of  the  original  work  are  MM.  Brismontier,  Le 
Coq  and  Boisduval ;  these  gentlemen,  impressed  with 
the  importance  of  such  an  undertaking,  \am\sA  <&sax 


Mil 

labours,  selecting  from  the  best  French  and  English 
authors  up  to  the  year  1826,  which  was  the  date  of 
their  publication :  their  work  having  been  submitted  to 
the  great  chemist,  Vauquetin,  appeared  under  the  sanc- 
tion of  his  illustrious  name. 

»The  translator  has  made  additions  from  Ure,  Web- 
ster, Green,  Journal  of  Science,  Sitliman's  Chemistry. 
and  some  of  the  latest  French  writers.  The  original 
work,  in  many  cases,  has  been  considerably  abridged, 
particularly  in  the  long  processes  for  the  manufacture  of 
gunpowder,  glass,  saltpetre,  &.c.  The  physician  may 
notice  a  deficiency  of  some  articles  connected  with  ani- 
mal chemistry,  but  will  readily  comprehend  the  pro- 
priety of  these  omissions. 

The  History  of  Chemistry,  and  Sketch  of  Ele- 
mentary Chemistry  are  added  to  supply  a  deficiency 
in  the  books  used  in  schools ;  these  parts  are  designed 
to  be  read  by  pupils  with  reference  to  public  examina- 
tions. The  History  of  a  Science,  or  in  other  words, 
of  the  progress  of  the  human  mind  in  relation  to  that 
science,  is  always  interesting,  and  furnishes  hints  for 
futurc  improvement.  General  views  of  a  science 
enahle  the  student  to  comprehend  the  beauty  and  regu- 
larity of  the  whole  as  a  system ;  it  is  indeed  necessary  in 
commencing,  to  proceed  by  the  slow  and  sure  method 
of  learning  single  fads,  and  of  deducing  from  these  facts, 
general  principles ;  but  in  course  of  time  an  opposite 
process  becomes  necessary  ;  we  need  to  pause  in  order 
to  examine  the  ground  already  passed ;  and  standing 
as  it  were  upon  an  eminence,  to  comprehend  under  one 
general  view,  the  facts  which  establish  principles,  and 
the  principles  which  constitute  the  science. 


TftANBLATOH's  PREFACE.  lX 

In  this  institution,  according  to  the  excellent  method 
introduced  by  Professor  Eaton  into  the  Rensselaer 
School,  each  pupil  in  Chemistry,  is  required  to  prepare 
a  lecture  with  suitable  experiments  for  public  examina- 
tion ;  in  addition  to  this  exercise  the  History  of  Che- 
mistry, and  Sketch  of  Elementary  Chemistry  of  this 
volume  will  furnish  proper  subjects  for  a  general  exami- 
nation of  the  class.  To  some  of  the  teachers  and  pu- 
pils of  the  Seminary  the  translator  would  offer  her 
thanks  for  their  kind  assistance  in  transcribing  the  fol- 
lowing pages  for  the  press. 

The  publishers  and  translator  consider  themselves  as 
fortunate  in  having  secured  for  the  work  while  in  press, 
the  care  of  Dr.  Sidney  Doane,  of  New  York,  a  gradu- 
ate of  Harvard  University,  who  having  recently  passed 
two  years  in  Europe,  and  attended  the  chemical  lec- 
tures of  the  savans  of  Paris,  was  highly  qualified  for 
the  trust.  While  the  translator  would  do  justice  to  Dr. 
Doane's  faithfulness  and  ability,  she  would  not  be  under- 
stood as  laying  upon  him  any  responsibility  for  the  cor- 
rectness of  the  work,  either  with  respect  to  facts  or  style. 
She  would  again  request  indulgence  for  any  occasional 
errors,  and  remind  the  public  that  these  pages  have  been 
written  amidst  the  interruptions  and  duties  incident 
to  her  connection  with  this  institution.  To  use  the 
words  of  an  elegant  scholar  and  distinguished  chemist, 
"life  is  fast  flying  away,  while  in  the  hope  of  discharging 
more  perfectly  our  obligations  to  our  fellow-men,  we 
wait  in  vain  for  continued  seasons  of  leisure  and  repose, 
in  which  we  may  refresh  and  brighten  our  faculties, 
and  perfect  our  knowledge.  After  we  are  once  engaged 
tn  the  full  career  of  duty/  such  seasons  never  come  < 


tbanslatob's  fbbface. 


\ 


If 


our  powers  and  our  time  are  placed  inin  cessant  req 
tion;  there  is  no  discharge  in  our  warfare;  and 
must  fight  our  battles,  not  in  the  circumstances  an< 
sition  which  we  would  have  chosen,  but  in  those  fc 
upon  us  by  imperious  necessity." 

Troy  Female  Seminary,  June  17, 1830. 

N.  B.  In  the  French  dictionary,  temperature  is  expn 
by  degrees  of  the  centigrade  therometer,  100  of  which 
212°  of  Fahrenheit ;  in  the  translation  these  have  been 
verted  into  degrees  of  Fahrenheit ;  this  is  done  by  mul 
ing  the  centigrade  number  by  9,  dividing  the  product 
and  adding  32  to  the  quotient  5  for  as  5  :  9  :  :  100  :  212- 
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Thb  study  of  nature,  as  exhibited  in  the  material  ob- 
jects which  compose  the  globe,  and  exist  upon  or  near  its 
surface,  is  called  Physics,  while  the  study  of  the  menial 
phenomena,  in  contradistinction,  is  called  Metaphysics* 

Physics,  or  the  study  of  nature,  includes  Natural 
Philosophy,  which  acquaints  us  with  the  general  pro- 
perties and  mechanical,  laws  of  bodies,  the  physical  laws 
of  attraction,  light,  and  electricity  ;  it  is  founded  on  ob- 
servation and  experiment,  and  derives  important  assist- 
ance from  mathematical  science. 

Mathematical  Science  is  founded  on  intuitive  or  self- 
evident  truths,  and  embraces  the  relations  of  magnitude 
and  number.  On  this  science  depends  the  measuring  of 
heights  and  distances,  the  computation  of  quantity,  the 
principles  of  perspective  drawing,  navigation,  surveying, 
and  astronomy. 

Astronomy  teaches  the  motions,  dimensions,  and  dis- 
tances of  the  heavenly  bodies ;  it  is  superior  to  all  tho 
other  natural  sciences,  in  the  vastness  and  sublimity  of 
its  objects ;  its  practical  utility  is  very  great  in  directing 
the  navigator  to  pursue  his  way  through  the  trackless 
ocean.  The  superstitious  fears  with  which  some  of  tho 
phenomena  of  nature  anciently  inspired  the  ignorant,  arc 


dissipated  before  the  light  of  astronomical  science ;  an 
eclipse  ceases  to  be  viewed  as  an  intimation  of  the  wrath 
of  an  offended  Deity,  when  its  physical  cause  is  calcu- 
lated and  explained. 

Natural  History  considers  the  external  appearance 
of  natural  objects ;  the  term  history,  which  literally  sig- 
nifies a  description  of  actual  appearances,  not  being  con- 
fined to  the  same  meaning  as  when  applied  to  the  history 
of  nations,  or  civil  history,  which  signifies  a  relation  of 
past  events. 

The  divisions  of  natural  history  are  zoology,  botany, 
and  mineralogy. 

Zoology,  which  includes  the  whole  animal  kingdom, 
from  the  human  species  to  the  smallest  animalcules,  has 
many  subdivisions  j  as  ornithology  or  the  study  of  birds, 

iC.ll!  !!..'!<    .'.;(,'    'rl'      [i~llf*.     '   II 1 1  >  M"l  f'JV     <l]'     l!lSO</t.-.      I'lHifhoIOgJ/    of 

shells,  Ace. 

Botany  investigates  the  vegetable  tribes,  including  all 
organic  substances  not  comprehended  under  the  animal 
kingdom.  The  oak  of  the  forest,  the  rose  and  lily  of  the 
garden,  the  grass  of  the  meadow,  the  moss  that  grows 
upon  the  rock,  and  the  lichen  which  appears  on  decayed 
wood  and  the  barks  of  old  trees,  are  subjects  of  this  study. 
Botany  has  not  unaptly  been  termed1 "  the  poetry  of  na- 
tural history." 

Mineralogy  is  the  science  which  arranges  the  imr- 
ganie  substances  of  the  "globe,  including  not  only  earths, 
metals,  salts,  and  combustibles,  but  water  and  atmospheric 
air ;  all  material  substances  on  the  globe  not  embraced 
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in  the  other  two  departments  of  natural  history,  are  the 
\  objects  of  this  science.  Although  organic  substances  are 
in  general  more  interesting  than  minerals,  yet  the  latter 
present  tp  the  investigating  mind  never  failing  objects  of 
interest  and  admiration.  The  subject  of  crystallization 
offers  many  wonderful  phenomena ;  and  there  seems  no 
less  a  mysterious  agency  operating  in  the  atoms  of  bodies, 
and  leading  them  all  to  arrange  themselves  in  their  cha- 
racteristic forms  of  crystals  as  cubes,  prisms,  octagons, 
<Scc,  than  in  the  wonderful  organization  of  plants  and 

animals. 

Geology,  a  branch  of  mineralogy,  includes  a  know- 
ledge  of  minerals  as  they  exist  in  large  masses,  forming 
rocks,  mountains,  &c.  It  investigates  the  structure  of 
the  globe,  the  nature  of  the  changes  it  has  undergone, 
and  by  the  aid  of  experience  prophesies  future  revolu- 
tions. It  is  an  important  study  when  viewed  either  in  re- 
lation  to  the  grand  objects  with  which  it  is  conversant,  or 
in  its  ennobling  effect  upon  the  minds  of  those  who  pursue 
its  bold  investigations. 

Chemistry  takes  a  wider  range  than  any  other  depart- 
ment  of  physical  science ;  in  the  mineral  kingdom  it  pe- 
netrates the  hardest  materials,  and  inquires  into  the  nature 
-of  their  elementary  constituents.  In  the  vegetable  sub- 
stances, chemistry  with  8^)^Jl^jPg_g^anc^  detects  their 
medicinal  and  nutritious  qualities ;  "do  these  require 
to  be  separated  from  their  various  combinations?  this 
almost  magic  art  can  disentangle  and  set  them  free.  In 
^    the  animal  kingdom,  chemistry  performs  a  high  and  so- 
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iemn  office,  leaching  proud  man  himself,  that  Ids  own 
material  frame,  beautiful  in  its  aspect  and  noble  in  it 
bearing,  is  in  (ruth  but  a  compound  of  a  few  simple  elc 
inents,  which  as  they  have  previously  existed  in  otho 
combinations,  will  again  be  dissipated  to  become  parte  o 

■  worm  that  "  feeds  sweetly"  upon  the  decaying  body 
and  the  noisome  weed  or  lowly  plant  that  springs  from  thi 
soil  which  covers  his  earthly  remains. 

The  term  chemistry  is  by  some  supposed  to  be  derive* 
either  from  the  Ureek  word  hernia,  or  the  Arabian  chamia 
which  signify  to  burn ;  and  that  this  science  at  first  sig 
nified  the  examining  of  substances  by  fire.  By  others 
the  word  chemistry  is  supposed  to  have  been  used  by  thi 
Egyptians  in  a  sense  equivalent  to  the  present  meaning 
of  the  term  natural  philosophy.     Science  among  the  Egyp- 

is,   wasTor  a  long  time  confined  to  the  wise  mei 

magi,  who  carefully  concealed  their  knowledge  from  tho 

people ;  Plutarch  supposes  that  the  study  of  nature,  for 

i  reason,  was  called  chemistry,  which  word,  in  his  opi 
liion,  signified  the  secret  science^  Whatever  might  have 
been  the  degree  of  knowledge  of  nature  possessed  by  th( 
Egyptians,  they  were  probably  acquainted  with  the  mos 
important  facts  on  which  the  science  of  chemistry  i: 
founded. 

The  Israelites  gained  from  the  Egyptians  some  know- 
ledge  of  the  art  of  working  metals,  and  of  dyeing  red,  blue, 
purple,  and  scarlet.  The  Phoenicians  are  supposed  to  have 
understood  the  manufacture  of  glass,  perfumes,  and  imita- 
lions  of  precious  stones.  This  knowledge  was  succes- 
ively  communicated  to  the  Carthaginians  and  Greeks, 
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and  by  them  to  the  Romans ;  the  two  latter  people  seem 
however  to  have  possessed  but  a  very  limited  knowledge  Y 
of  any  chemical  operations,  or  any  branch  of  analytical 
Science.  Plato  seemed  sensible  of  this  when  he  makes 
an  Egyptian  priest  say  to  Solon,  "  You  Greeks  will  be  al- 
ways children,  for  you  have  neither  the  antiquity  of  know* 
ledge,  nor  the  knowledge  of  antiquity,"  The  religious  be- 
lief of  the  Creeks  and  Romans  may  afford  some  excuse 
for  their  ignorance  of  nature ;  who  among  them  would 
have  dared  to  take  water  from  a  fountain  or  a  river,  and 
decompose  it  by  fire?  t^ey  would  haye_considered  it  as 
an  act  of  "sacrilege  against  the  Naiad,  or  the  protecting 
divinity  of  the  stream ;  the  grand  priest  would  have  ex- 
claimed  against  the  impious  wretch,  and  the  people  in 
their  indignation  would  have  torn  him  to  pieces. 

Although  the  Egyptians  were  idolaters,  yet  less  imagi- 
nation was  mingled  with  their  religious  belief,  and  free  from 
many  of  the  superstitions  which  kept  other  nations  in  in- 

*"*tel\ectual  bondage,  they  dared  to  look  into  the  secrets  of 

*  nature.  Pliny  the  elder  places  the  Egyptians  as  first  in 
the  knowledge  of  the  sciences.     Democritus  of  Thrace, 

""* "who  flourished  500  B.  C,  travelled  into  ChaldeaP^ersia, 
and  Egypt ;  in  the  last  country  he  gained  jaknowledge  of 

""^cnemistry  "that  appeared  to  Pliny  almost  super-human ; 
and  yet  this  classical  and  venerable  land  has  transmitted 
to  us  scarce  a  vestige  of  any  discoveries  !  But  we  cease 
to  be  surprised  at  this,  when  we  reflect  that  the  library  of 
Alexandria; "which  contained  their  treasures  of  know- 
ledge, was  successively  destroyed  by  the  victorious  Ro. 

■...-■■  ■**-._ 

mans  and  Mahometans. 
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Science,  driven  from  Egypt,  Greece,  and  Rome,  in  the 
I       4th  century  took  refuge  in  Arabia,    and  chemistry  ap- 
peared under  the  name  of  Alchemy. 
,  The  alchemists  imagined  that  gold  existed  in  u!l  metals. 

and  it  was  their  great  object  to  ascertain  the  manner  in 
which  it  might  be  separated  from  its  combinations  and 
obtained  pure ;  they  expected  to  find  some  substance 
which  would  enable  them  to  perform  this  great  operation  ; 
this  imaginary  substance,  which  some  pretended  to  have 
discovered .  was  called  the  jikHosuqther'i  stone.  Those 
who  studied  alchemy  pr« tended  to  great  secrecy,  affirm. 
ing  that  some  heavy  calamity  would  fall  upon  any  one 
who  should  reveal  the  principles  of  the  science  ;  keeping 
themselves  separate  from  the  world,  they  invented  myste- 
rious  characters  by  which  the  initiated  could  hold  corres. 
pondence  without  danger  of  discovery. 

Among  the  alchemists,  notwithstanding  the  folly  of 
their  pursuit,  and  the  baseness  of  their  deceptions,  we 
find  the   names  of   a  few   distinguished  for  talents   and 

■  learning.      Albert  the  Great,  a  German  who  lived  in  the 

12th  century,  wrote  a  work  upon  alchemy,  in  which  he 

described   the  chemical    processes  then  in    use.      His 

treatise  on  metals  was  written  with  clearness,  and  showed 

/       a  mind  familiar  with  many  of  the  phenomena  of  nature. 

'  His  countrymen,  astonished  at  the  extent  of  his  know- 
ledge, accused  him  of  magic,  and  threw  him  into  prison. 
His  pupil,  Thomas  Aquinius,  wrote  upon  alchemy,  and 
for  the  first  time  the  word  amalgam  was  introduced  into 

t  chemistry.  In  his  writings  astrology  and  alchemy  were 
united. 
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In  England,  cotemporary  with  Albert  the  Great,  was 
Roger  Bacon,  the  most  enlightened  and  judicious  of  all 
the  alchemists.  In  his  treatise  "  De  mirabili  potentate 
Artis  et  Natura"  (the  wonderful  power  of  art  and  nature,) 
he  protested  against  the  foolish  belief  in  magic,  charms, 
and  necromancy ;  he  asserted  that  superstition  tyrannized 
over  the  human  mind  through  ignorance  of  natural  phe- 
nomena. He  was  acquainted  with  the  camera  obscura, 
telescope,  and  the  use  of  gunpowder.  Notwithstanding 
he  carefully  concealed  his  labours,  he  was  accused  of 
magic  and  imprisoned.  Raymond  Ltdly  treated  of  the 
preparation  of  acids  and  phosphorus. 

About  the  middle  of  the  12th  century,  Arnold  de  Villa 

Nova,  a  physician  consulted  by  kings  ana  popes,  directed 

»■»—-•*•  .■•■■»*- .......  »■■*.■-.     ^  *■■■_■      ....■• 

alcohol  and  the  oil"  of  turpentine  to  be  used  in  medicinal 

■*....,-       .  *■■••-  •     .-*-■■•  .    - 

preparations.     John   and  Isaac  Holland  wrote  several 

treatises  on  chemistry,  with  plates  representing  the  appa- 
ratus which  they  used.  They  made  experiments  upon 
human  blood,  which  have  aided  the  most  recent  disco* 
veries.  They  invented  the  art  of  enamelling  and  colour- 
ing glass  and  precious  stones.. 

Basil  Valentine,  a  German  monk,  taught  that  all  sub* 
stances  were  composed  of  salt,  sulphur,  and  mercury ;  he 
was  the  first  who  applied  chemistry  to  medicine.  The 
most  important  ofhis  works  was  called  Currus  TViumphalis 
Antmonii,  (triumphal  chariot  of  antimony ;)  in  this  he 
gave  such  an  account  of  his  experiments  with  this  metal 
as  excited  an  interest  among  all  the  physicians  of  Eu- 
rope. 

a* 


<tf*m*~ 


.*%.* 


(j,  V  3CDW  JIISTOBY  OF  CHEX1STRV. 

y  An  opinion  had  long  prevailed  among  the  ftli 

f  r.  £-&.  Jhat  a  medicine  might  be  discovered  which  sho: 
i_^-^  M^— miversal  cure  or  •pamicca."  lor  all  diseases ;  some 
hat  this  could  bo  found  in  the  philosopher'!:  BtoD 
t  only  converted  metals  into  gold,  but  among  < 
t_Taordinary  virtues,  possessed  the  power  of  r 
Tiian  immortal  upon  earth. 

Of  all  the  alchemists,  none  appear  to  have  \> 
to  so  many  discoveries  as  Paracelxus,  a  native 
Ecrland,  horn  in  1493.  He  confidently  boasted 
was  in  possession  of  an  elixir  which  would  rei 
immortal ;  but  he  died  in  the  prime  of  life,  lea 
followers  overwhelmed  with  shame  and  disnia 
last  of  the  alchemists  was  Van  Helmonl,  who  bt 
being  in  possession  ot'  the  universal  remedy  to  ■ 
gave  the  name  of  ulkahest. 

The  alchemiatical  system  crumbling  into  n. 
mistry,  like  the  fabled  Phcsnix,  arose  from  ii 
Beecher,  a  professor  of  medicine  in  German' 
that  the  earth  was  not  a  simple  clement,  but  a 
n  of  elements  ;  ho  attempted  to  establish  chei 
its  true  basis,  that  of  analysis;  his  experiment; 
zreat  use  to  succeeding  chemists. 

Staid,  the  pupil  of  Beecher,  remodelled  and  s 
the  theory  of  his  predecessors,  attempted  to  ex 
process  of  combustion,  and  to  reduce  the  phen. 
chemistry  under  a  certain  number  of  heads.  H 
of  combustion  supposed  that  a  certain  subsian 
he   called  phlogiston  formed   a   part   of   all   coi 


» 
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bodies,  and  thai  its  separation  constituted  fire.  On  ac- 
count of  the  boldness  of  his  investigations,  he  was  called 
the  sublime  Stanl,  He  is  the  first  chemist  who  appeared 
to  have  any  clear  ideas  off  chemical  ctj)bnity\  he  even  sug- 
gested the  theory  of  double  elective  attraction. 

At  this  period  many  learned  men  were  engaged  in 
chemical  pursuits,  and  the  science  was  enriched  by  the 
discoveries  of  Boyle,  Aericola,  Glauber,  Kunckel,  IAba- 
viw,  Bohnius,  Lemery,  and  others. 

Boerhaave,  an  accomplished  philosopher  and  celebrated 
physician,  published  a  system  of  chemistry  in  1782, 
which  contained  a  more  ample  collection  of  chemical  ex- 
periments, and  more  clear  and  precise  directions  for  re- 
peating them,  than  any  previously  offered  to  the  world. 
IT e  gave  an  account  of  vegetable  analyses,  more  simple 
and  scientific  than  any  which  had  before  appeared. 

Notwithstanding  all  these  improvements,  chemistry 
was  yet  in  a  very  imperfect  state ;  some  of  the  absurd 
notions  of  the  alchemists  still  remained,  and  loose  and 
unsatisfactory  reasonings,  founded  on  vague  analogies,  < 
were  employed.  It  was  not  for  a  common  mind  to 
attempt  to  remove  the  shackles  of  prejudice  which  ages 
7ta3  been  riveting  upon  the  human  intellect.  At  this 
time  appeared  Bergmann,  a  man  gifted  with  a  quick  and 
Discriminating  genius,  a  moral  courage  that  could  look 
abeve  "  the  world's  dread  laugh,"  and  a  devoted  enthu- 
siasm for  the  science  of  chemistry. 

With  a  true  analytical  method  he  scrutinized  nature, 
with  a  view  to  ascertain  her  laws  of  aggregation ;  he 
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arranged  the  well  known  tables  of  elective  attraction,  *sv<!      K- 
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published   many  lmportaul   experiments  upon    volcanic 
product!.     The  clearness  of  his  conceptions,   I 
racy  of  his  observations,  and  the  methodical  arrangement 
which  he  introduced   into  the  science   of  chemistry,  en- 

_  «  title  Bcrgmann  to  a  rank  among  its  greatest  benefactors. 

'        A  native  of  the  same  country,  and  cotemporary  with  the 
.  great   Linnseus,   it   was  his  high  destiny  (o   labour_with 


almost  equal  success  in  the  cause'ol*  natural  science; 
while  Linnieus  was  investigating  the  external  forms  of 
matter,  with  a  view  to  the  systematic  arrangement  of  the 
animal,  vegetable,  and  mineral  kingdoms,  Bcrgmann  was 
analyzing  and  arranging  the  elements  of  which  they  are 
composed.  With  the  frankness  and  generosity  which 
marks  a  noble  mind,  he  sent  to  Linnaeus  an  account  of 
his  experiments  and  observations ;  the  latter,  equally 
generous,  forwarded  Bergmann's  communications  to  the 
academy  of  Stockholm  with  this  inscription,  "  Vidi  el  Ob- 
slwpui,"  (I  have  seen  and  am  amazed.) 

Schecle,  the  pupil  and  friend  of-  Bergmann,  enriched 
chemistry  with  new  and  important  facts;  he  died  in 
17B6,  two  years  after  the  death  of  his  predecessor;  his 
name  is  commemorated  in  the  name  of  a  compound  of 
copper  and  arsenic,  (areeniie  of  copper,)  called  Scheie's 
green.  By  a  late  distinguished  chemist*  he  has  been 
called  the  Newton  of  chemistry. 

Soon  after  the  death  of  Bergmann  and  Scheele,  a  series 
of  splendid  discoveries  marked  the  advancement  of  che- 
mical science  in  Great  Britain.     Dr.  Black  discovered 


v    care  and  research  they  formed  thai  which  is  now  th« 
V- almost  universal  language  of  the  science. 

.  Great  Britain  may  boast  of  many  distinguished  modern 
hernials;  of  Davy,  the  powerful  advocate  of  the  chlori 
die  theory,  and  (he  inventor  of  the  safety  lamp;  Murray, 
Brande,  mid  Thomson,  with  many  others,  whose  labours 
have  enlightened  the  present  age,  and  whose  works  will 
render  their  mimes  familiar  to  succeeding  generations. 

On   the   comment,    Bei-ielius,    Vauquelin,    Berthollet, 
Gay.Lussac,   Tlienard,    Dumas,   Dulong,    Pelletier,   a 
others,  have  carried  their  researches  and   analyses  tc 
degree  of"  accuracy  and  clearness  hitherto  unrivalled. 

The  year  18^0  is  mem.irahle  tbr  the  loss  sustained  by 
science,  in  the  death  of  two  of  her  most  distinguished  v 
lories  ;   but  long  will  the  halo  of  glory  encircle  the  vene- 
rated names  yl*     auquelin*  and  Davy. 

In    America,    Franklin,     fearlessly    encountering 
lightning  from   heaven,   proved   its  identity   with   elec 
ctly,  and  taught  mankind  to  guard  against  this  awful  ag 
of  destruction.      Hare,  Sitliinan/t  Eaton,  with  other  vi 
rans  in  the  science,  and  less  experienced  chemists, 

terrogating  nature'.with  a  brighter  prospect  of  disco- 
veryx'han  that  which  encouraged  the  efforts  of  their  prede. 
cessors  ;   for  as  the  field  of  discovery  and  improvement 
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r:  proportion  ;is  facilities  for  them  are  multiphe 


wort  la  uilubly  apprecliuxl  by  Ibe  public. 
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so  are  the  motives  for  exertion-  As  proper  would  it  have 
been,  at  the  period  when  earth,  air,  fire,  and  water  were 
considered  as  the  four  elements  of  nature,  for  an  investi- 
gating  mind  to  have  rested  in  this  belief,  as  for  such  a 
mind  at  this  day  to  suppose  that  we  have  arrived  at  the 
maximum  of  human  knowledge,  or  have  already  learned 
as  much  of  the  properties  of  matter  i  as  its  Almighty 
Creator  wills  that  he  snould  know.    • 

From  the  nature  of  chemical  experiments,  which  in 
most  cases  require  either  firmness  of  nerve,  unshrinking 
-  courage,  or  physical  strength^  an,d  sometimes  all  these  / 
qualities  combined,  s  woman  may  not  aspire  to  add  to  the 
stock  of  chemical  science  discoveries  of  her  own  ;  but 
gifted  with  the  intellectual  power  to  trace  the  relation  of 
cause  and  effect  J  and  comprehend  the  wonderful  proper* 
ties  of  matter  which  science  reveals,  she  may  dare  to  raise 
the  curtain  which  conceals  the  operations  of  nature,  and 
entering  her  laboratory,  behold  the  grand  experiments 
which  are  there  exhibited  ;  nor  should  it  be  considered  a 
small  privilege  that  she  is  permitted  to  share  in  the  sub- 

1    lime  discoveries  of  science,  and  to  feast  on  the  banquet  of , 
knowledge  prepared  by  others.  m  >M- 

Is  it  not  more  noble  for  an  immortal  soul  thus  to  employ 
itself  in  learning  the  second  causes  by  which  the  Deity 

'  operated  in  the  material  world,  than  to  waste  the  precious 
hours  of  existence  in  dreaming  over  sickly  works  of 
fancy  ?  Can  the  admirers  of  sublimity  and  beauty  find 
none  in  the  study  of  nature ;  or  can  the  lovers  of  the 

""  marvellous  find  no  wonders  in  her  operations  ?  . 

f 
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There  i  leminry  poetry  to  satisfy  the  most  extra- 

vagant fancy,  -  id  in  the  mblime  truth*  of  the  science  are 
mysteries  for  i    -passing  the  boldest  conceptions  of  human 

genias. 


INTRODUCTION. 


In  order  to  facilitate  the  study  of  chemistry,  we 
liere,  comprised  within  a  small  compass,  present  a 
complete  history  of  the  science.  It  may,  at  first 
view,  seem  impossible  that  we  should,  in  so  small  a 
work,  have  treated  of  all  the  important  subjects  which 
have  filled  so  many  voluminous  treatises  on  this  sci- 
ence ;  or  rather,  it  may  be  asked,  if  this  abridgment  is 
not  made  at  the  sacrifice  of  that  perspicuity  which  is 
necessary  to  a  proper  understanding  of  the  subject  ? 
It  is  for  our  work  to  answer  this ;  we  will,  however, 
Say  in  anticipation,  that  we  do  not  fear  the  reproach 
of  having  omitted  any  thing  essential;  we  may  even 
be  accused  of  having,  with  the  modern  names,  been 
too  particular  to  bring  from  comparative  oblivion,' 
names  employed  by  ancient  chemists.  We  have  en* 
deavoured  to  exhibit  theories  in  the  clearest-  possible 
light,  and  have  referred  the  reader  to  more  extensive 
works,  whe*  the  importance  of  the  subject  has  aeemed 
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■eo  demand  further  investigation    than  our  limi 
J  owed. 

Wc  do  not  however  suppose  that  our  Dictk 
alone  will  be  sufficient  to  those  who  would  pent 
the  depths  of  chemical  science ;  no  science,  nor 
guage,  can  be  acquired  by  the  aid  of  a  dictk 
alone;  the  alphabetical  order  of  such  a  work  i 
posed  M  methodical  investigation ;  but  a  dictk 
seems  indispensable  as  an  appendage  to  eleme 
works,  facilitating  the  progress'  of  toe  pupil,  by 
bling  him,  at  one  glance,  to  gee  the  properties  g 
substance  whose  history  he  is  studying. 

With  respect  to  such  persons  as  do  not  wish  tl 
bour  of  close  and  methodical  investigation,  poi 
scientific  dictionaries  must  be  to  them  a  vade  tnt 
to  them  it  is  not  an  object  to  arrive  by  degrees  i 
knowledge  of  a  particular  substance  or  combitlt 
they  wish  to  see  at  one  view  a  complete  history 
essential  properties-  .  With  elementary  works  tin. 
cannot  be  obtained ;  the  most  methodical,  transj 
reader,  who  searches  for  the  history  of  any  one 
stance,  to  many  different  part*  of  the  work :  sup 
for  instance,  a  metal  treated  of;  its  extraction,  it: 
sical  and  chemical  properties,  its  various  combina 
the  preparations  of^hich  it  makes  a  part,  all 
circumstances  become  subjects  of  different  sec 
and  the. reader  a»j*t  compass  tlw.^hole  wofklu 
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to  obtain  correct  and  preciie  ideas  of  this  one  sub- 
stance. 

We  believe  the  wants  of  the  public  truly  justify  our 
labours.  We  have  no  fears,  in  the  present  enlightened 
age,  when  the  taste  for  science  seems  so  extensively 
diffused  through  all  classes  of  society,  that  our  efforts 
will  fail  of  being  duly  appreciated.  The  love  for 
science  which  the  present  age  so  peculiarly  exhibits, 
ought  to  be  encouraged.  What  more  noble  use  can 
man  make  of  his  intelligence,  than  to  apply  it  to  the 
the  knowledge  of  the  objects  which  surround  him  F 
Chemistry  may  well  be  considered  as  pre-eminent 
among  the  useful  sciences;  divested  of  the  errors 
which,  thirty  years  since,  rendered  the  science  so  in- 
tricate  and  unsatisfactory,  it  is  now  open  to  the  re- 
searches of  all.  Nature,  if  we  may  so  speak,  has  no 
longer  her  secrets ;  chemistry  has  discovered  the  phe- 
nomena which  operate  in  her  atoms,  calculated  their 
effects,  traced  their  bounds,  and  insulated  their  ele- 
ments. Such  are  the  rapid  and  wonderful  results  of 
chemical  experiments,  that  one  half  hour's  attention 
may  suffice  to  throw  light  upon  some  of  the  most  ob- 
scure mysteries  of  nature. 

The  language  of  chemistry ,  with  improvements  in  the 
science,  has  undergone  great  revolutions ;  nothing  can 
be  more  absurd  than  the  names  given  to  different  che- 
mical preparations,  by  ancient  authors ;  sometimes  the 
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ame  of  the  inventor,  sometimes  the  appearance 

erties  of  the  product,  were  taken  as  distingi 

ppellations ;  the  pupil  was  lost  in  the  mass  ol 

hich  rendered  no  assistance  to  any  systems 

rangement  of  the  substances.     As  soon  as  ch< 

was  based  upon  established  truths ;  it  seemed 

sary  to  reform  its  language :  after  various  at 

our  nomenclature  seems  at  present  definitely  fii 


*  Although  when  applied  to  chemistry  in  France,  this  remark  mi 
few  exceptions,  be  true,  yet  we  cannot  say  the  same  of  the  nomen 
English  chemists,  some  of  whom  admit,  while  others  reject,  that  of  U 
Professor  Silliman,  in  bis  Elements  of  Chemistry,  gives  his  approba 
French  nomenclature,  particularly  that  of  the  lalts.  In  this  work,  th 
tor  has  generally  given  both  the  French  and  English  names  of  substa 
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A. 

Absorbent.  (From  absorbeo,  to  suck  up.)  Substances 
are  so  called  by  chemists,  that  have  the  faculty  of  with- 
drawing  moisture  from  the  atmosphere. 

Absorption.     By  this  term,  chemists  understand  the 

conversion  of  a  gaseous  fluid  into  a  liquid  or  solid,  or 

being  united  with  some  other  substance.   Thus,  if  muriatic 

acicTgas  be  introduced  into  water,  it  is  absorbed^  and 

fl  liquid  muriatic  acid  is  formed ;  if  carbonic  acid  gas  and 

|  ammoniacal  gas  be  brought  int<T  contact,  absorption  takes 

jjlace,  and  solid  carbonate  of  ammonia  is  produced  by 

the  union  of  their  ponderable  bases. 

The  term  abwrjMim  is  also  applied  to  a  phenomenon 
which  takes  place  in  distilling,  when  the  distilling  vessel 
begins  to  cool.  The  internal  pressure,  which  before 
was  greater  than  that  of  the  atmosphere,  becoming  less, 
forces  the  liquid  into  which  the  tube  is  immersed  back 
into  the  retort,  often  breaking  it,  and  causing  a  loss  of 
the  product  of  distillation.  This  inconvenience  is  reme- 
died by  the  aid  of  safety  tubes ;  one  kind  furnished  with 
a  ball  is  called  Welter's  tube,  this  only  opposes  the  as* 
cension  of  the  liquid  contained  in  the  first  flask ;  the 
other  kind  of  tube  is  straight,  and  adapted  to  all  the  flasks 
of  Woulfe's  distilling  apparatus;  it  should  be  observed, 
that  each  of  the  tubes  secures  only  the  %  ~\&dv 
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it  is  connected,  from  the  absorption  of  tbe  liquid  ( 
lained  in  that  which  immediately  follows  it. 

Acetates.  (From  acetum,  vinegar.)  Combinations 
of  acetic  acid  with  salifiable  bases  ;  these  salts,  like  tbe 
igetable  salts,  are  decomposable  by  fire ;  they  gent 
rally  give  in  their  decomposition  a  peculiar  product, 
called  pyro-acelic  spirit,  or  acid.  (Sec  this  word.)  This 
product  is  greater,  in  proportion  as  the  acid  has  more  atfi. 
nity  for  the  base,  and  vice  versa ;  thus  the  acetate  of  silver 
affords  none,  that  of  copper  gives  a  little,  while  the  ace- 
tates of  zinc  and  manganese  furnish  a  great  quantity.  Ai 
this  pyro-acetic  spirit  is  always  formed  at  an  expense  o 
the  quantity  of  the  acetic  acid,  such  acetates  should  to 
chosen  as  are  easily  decomposed  by  beat ;  as  for  in 
stance  copper.  The  residue  of  the  decomposition  is  iht 
metal  reduced  or  oxidated  according  to  its  affinity  for 
oxygen, .and  also  a  certain  quantity  of  carbon. »  Most  c 
the  mineral  acids  decompose  the  acetates,  none  are  wholly 
insoluble  in  water;  the  solutions  of  those  which  areve 
soluble,  in  process  of  time,  are  decomposed  and  give  ri 
to  carbonates.  According  to  Berzelius,  the  quantity  of  the 
oxygen  of  ihe  oxide  is  to  the  quantity  of  acid  as  1  to  (i'414. 

This  compulation  has  reference  only  to  the  acetai 
magnesia,  barytea,  strontiao,  cine  ho  nine,  and  quinine. 

Acetate  of  Alumine.     An  uncrystallizable  salt,  em- 
ployed in  dyeing  ;  it  is  obtained  by  the  decomposition  oj 
alum  by  means  of  the  acetate  of  lead.     The  liquor  cc 
tains  the  acetate  of  potash  or  ammonia;  in  this  state  it 
used  in  the  arts ;  according  to  Gay-Lussac,  alum,  t 
sulphates  of  magnesia,  soda,  and  the  nitrates  of  potash 
can  decompose  it ;   also  the  chlorides  of  calcium,  of  b. 
rium,  the  nitrate  of  barytes,  and  the  acetate  of  lead. 
r~         Aoetate  of  Ammonia.  Not  capable  of  crvstallization ; 
\       it  is  prepared  by  saturating  with  acetic  acid,  very  pure 
J      sub -carbonate  of  ammonia,  or  liquid  ammonia.     It  differs 
from  what  is  called  in  pharmacy,  Spirit  of  Mmderervt 
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^  the  latter  is  prepared  by  saturating  in  distilled  vinegar* 
the  sub-carbonate  of  the  oily  ammonia  which  in  obtained 

-x    by  the  distillation  of  hartshorn.     This  volatile  super-ace- 

'    tate  crystallizes  in  delicate  prisms. 

Acetate  of  Copper*     {Acetate  de  Cuivre.)    The  sub- 

deutacetate  known  by  the  common  name  of  verdigris.  It 

is  prepared  in  the  south  of  France,  by  bringing  the  husks 
of  grapes,  after  the  expression  of  their  juice,  in  contact 
with  plates  of  copper :  this  must  be  distinguished  from 

"'the  substance  often  seen  upon  old  copper  and  brass, 
whjchis  a  carbonate  of  copper.  The  neutral  deutace- 
tate, knowTTuiader  the*name"'of  crystals  of  Venus,  is  pre- 
pared  b^  dissolving,  ^tth  me   aid  of  neaf,  verdigris  in 

""^v&tear;  ttte'  compound  Ts  left  to  settle,  then  carefully 

"""decanted,  in  order  to  separate  the  liquid  from  the  sedi- 
ment ;  the  liquor  is  then  evaporated,  and  rhomboidal 
prismatic  crystals  are  deposited  upon  little  sticks  placed 
crossways  in  the.  liquid.  This  acetate  may  be  dissolved 
in  water,  and  in  alcohol ;  the  solution  forms  a  chestnut 
coloured  precipitate  with  the  hydro-ferro-cyanate  of  pot- 
ash, and  a  clear  blue  with  ammonia ;  the  precipitate  is 
redissolved  in  an  excess  of  the  liquid ;  the  solution  also 
forms  a  dark  brown  precipitate  with  sulphuretted  hydro, 
gen  and  the  hydro-sulphurets ;  if  a  piece  of  iron  is  intro- 
duced into  the  solution,  it  will  immediately  be  coated  with 
metallic  copper. 

Acetate  of  Iron.  (Acetate  de  Fer.)  It  exists  in  three 
states ;  the  tritacetate  is  the  only  kind  employed  in  paint- 
ing ;  this  is  acid,  red,  and  uncrystallizable ;  it  is  pre- 
pared by  exposing  to  the  air  iron  filings  mixed  with 
Vinegar  or  the  pyro-acetic  acid. 

Acetate  of  Lead.  (Acetate  de  Plomb.)  Sugar  of 
lead.  The  neutral  acetate  is  a  white,  sugared  salt ;  it 
crystallizes  in  elongated,  quadrilateral  prisms  with  dihe- 
dral summits ;  his  efflorescent ;  water  which  is  saturated 
with  it  boils  at  the  same  tempenttnfce  aawhsn.  \rcs&\  ix 
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contains  about  fourteen  per  cent,  of  the  water  of  crystal- 
lization. It  was  formerly  called  salt  of  Saturn  and  « 
of  Sofam.  It  is  prepared  in  large  quantities  in  the  arts, 
by  combining  directly  the  protoxide  of  lead  with  the 

^ vinegar  of  wood,  li  possesses  the  singular  property  of 
dissolving  a  definite  quantity  of  the  protoxide  of  lead, 
and  of  transforming  it.  into  a  sub-acetate;  it  is  by  this 
process  that  the  latter  suit  is  prepared. 

The  Siib-amaf  is  known  under  the  name  of  extract  o 
-Saturn.  It  is  susceptible  of  crystallization,  reddens  cur- 
cuma paper,  and  is  less  soluble  than  the  neutral  acet 
All  the  other  neutral  salts  can  decompose  this,  producing 
insoluble  sub-salts  of  lead.  Almost  all  animal  and  vege- 
table substances  also  decompose  it.  Thr.se  two  salts,  t 
acetate  and  sub-acetate  of  lead,  form  a  white  precipitate 
with  carbonic  acid ;  that  formed  with  the  sub. acetate  is 
much  more  abundant  ,  a  black  precipitate  is  formed  with 
the  hydro-sulphuretted  alkalies,  yellow  with  chromic  acid, 
white  with  sulphuric  acid,  muriatic  acid,  and  (be  carbon- 
ate of  soda,  and  yellowish  while  with  (lie  tincture  of 
autgaHs, 

Acetate  of  Limb.  (Aettate  ih  Ckaux.)  Crystallizes 
easily  in  elongated  prisms  ;  it  is  prepared  by  a  direct 
process.  It  is  employed  as  a  re-agent,  to  detect  the 
presence  of  oxalic  acid  ;  it  is  obtained  in  large  quantities 
in  the  process  of  purifying  the  pyroligneous  acid. 

Acetate  of  MeBctritY.  (Acftate  de  Mercvfe.)  The 
:>,'i>lai-ruitr.  is  the  only  kind  used  ;  it  is  little  soluble  in  cold 
water,  more  so  in  warm  ;  it  crystallizes  in  little  brilliant 
spangles ;  it  is  obtained  by  double  decomposition,  by 
pouring  into  a  neutral  solution  of  the  proto-nitrate  of 

«;rcury,  a  neutral  solution  of  the  acetate  of  potash  ;  this 
etate  is  employed  in  pharmacy. 

Acetate  of  Morphine.  (Acetate de  Morphine.)  Crys- 
tallizes in  acicular  rays  ;  it  is  little  soluble  in  water,  but 
"sily  dissolved  by  the  addition  of  a  email  quantity  of 
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acetic  acid.  Exposed  to  the  action  of  the  voltaic  pile, 
the  morphine  goes  to  the  negative,  and  the  acetic  acid  to 
the  positive  pole ;  it  acts  with  re-agents  much  like  mor- 
phine ;  it  exerts  a  strong  action  upon  the  animal  eco- 
nomy. 

It  is  prepared  directly  by  combining  morphine  with 
acetic  acid,  dissolving  it  in  distilled  water,  and  causing 
the  solution  to  be  evaporated  by  a  slew  heat. 

Acetate  of  Potash.  (Acetate  d*  Potane.)  It  was' 
known  formerly  under  the  name  of  terra  filiata  tartari. 
It  is  a  white  salt,  very  deliquescent,  crystallizes  in  little 
spangles;  it  is  employed  in  medicine.  In  order  to  pre- 
pare it,  very  pure  sub-carbonate  of  potash  should  be  ob- 
tained ;  distilled  vinegar  should  be  put  into  a  vessel  of 
wood,  earthen,  or  silver ;  to  the  vinegar  is  then  added,  by 
small  quantities,  the  sub-carbonate  of  potash  in  solution, 
until  the  liquor  is  but  still  slightly  acid  ;  it  is  then  left  to 
settle,  and  afterwards  filtered,  in  order  to  separate  the 
silex,  of  which  the  sub-carbonate  of  potash  always  depo- 
sites  a  little ;  after  this  process,  the  liquor  is  evaporated 
to  dryness.  The  acid  should  be  a  little  in  excess,  be- 
cause a  small  quantity  of  it  escapes  during  evaporation. 
The  potash  in  that  case,  being  predominant,  would  act 
upon  the  vegetable  matter  of  the  vinegar,  and  colour  the 
liquor.  It  is  for  this  reason  that  the  vinegar  should'  not 
be  poured  upon  the  potash  ;  for  the  portion  of  the  potash 
which  is  not  carbonated,  would  act  upon  the  vegetable 
matter  of  the  vinegar,  and  colour  the  salt ;  a  circumstance 
which  does  not  take  place  when  the  alkali  is  gradually 
introduced  into  the  acid.  In  order  to  obtain  this  salt 
perfectly  white,  it  should  be  melted  in  a  silver  basin  ;  it 
will  in  the  first  stage  of  the  process  be  black,  on  account 
of  a  little  carbon  which  is  formed  at  the  expense  of  the 
acetic  acid ;  this  substance  is  employed  to  rectify  alcohol ; 
but  for  medicinal  uses,  this  mass  should  be  dissolved'  in 
distilled  water,  the  solution  filtered  and  tested ;  (if  not 
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found  to  be  neutral,  it  must  bo  remedied ;)  it  is  limn 
slowly  evaporated  to  dryness  in  a  silver  basin. 

Acetate  of  Soda.  {Acetate  de  Houde.)  It  is  prepared 
like  that  of  potash;  it  crystallize*  easily.  It*  crystals 
have  some  resemblance  to  those  of  the  sulphate  ol  soda, 
when  the  c*ys  ta  I  ligation  of  the  latter  has  been  disturbed  ; 
hut  tbey  are  easily  distinguished  by  pouring  upon  them 
a  Utile  concentrated  sulphuric  acid.  The  acetate  of  soda 
""  might  easily  be  confounded  with  the  acetate  of  potash; 
the  former,  however,  differs  from  the  latter,  in  being  better 
Crystallized,  and  unalterable  by  the  air. 

'Die  muriate  of  plat  in  a  can  also  be  used  to  distinguish 
them,  and  in  case  of  a  mixture  of  these  two  aceluies,  they 
■nay  bo  separated  by  alcohol  at  104e  F.  which  dis- 
solves the  acetate  of  potash,  but  has  no  effect  upon  the 
salt  at  the  base  of  the  soda. 

Acktitbs.     8ee  Atrtale*. 

Acids.  These  are  compounds  which,  generally, 
redden  blue  vegetable  coluurs,  have  a  taste  more  or  less 
sharp,  go  to  the  positive  pole  of  the  voltaic  pile  when  they 
arc  not  decomposed ;  they  all  possess  the  properly  of* 
combining  with  metallic  oxides,  with  ammonia  and  sali- 
fiable vegetable  bases,  of  neutralizing  them,  and  giving 
rise  to  compounds  named  suits. 

All  the  acids,  are  more  or  lea*  soluble  in  water ;  tkey 
are  distinguished  into  binary  acids,  which  are  the  result  of 
the  combinations  of  a  simple  combustible  body  with 
oxygen  or  hydrogen,  and  ternary  which  result  from  the 
combination  of  mora,  than  .two  bodies.  Each  of  these 
divisions  has  been  subdivided  into  two  sections.  In  the 
first  division  are  found  the  oxacids  or  the  products  of  the 
combination  of  n  simple  body  with  oxygen,  and  the  As> 
draeids  or  products  of  tho  combination  of  a  simple  body 
with  hydrogen. 

The  second  division  is  subdivided  into  vegetable  and 
animal  acids.    The  acids  exist  in  a  gaseous,  liquid,  and 
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solid  state ;  they  present  characters  too  various  to  be  in- 
eluded  under  a  general  description. 

Acid  Acetous.     See  Acid  Acetic. 

Acid  Achtic.  (Acide  Ac&ique.)  Of  all  the  vegetable 
acids,  the  acetic  acid  is  the  most  common,  the  best 
known,  and  the  most  extensively  used.  Equally  prow 
duces!  by  nature -and  by  art,  it  is  found  in  a  great  number 
of  vegetables  and  vegetable  productions.  It  is  one  of 
the  principal  products  of  the  acid  fermentation.  Vinegar 
is  a  combination  of  this  acid,  with  a  greater  or  less  quantity 
of  water,  a  vegetable  mucous  matter,  a  small  quantity  of 
alcohol  and  many  salts  in  solution  in  the  water.  The 
vinegar  which  is  made  from  the  fermentation  of  wine, 
contains  a  certain  quantity  of  the  super  tartrate  of  potash,' 
which  may  be  obtained  by  evaporation. 

Pure  acetic  acid  crystallizes,  or  rather  forms  a  crys- 
talline mass,  at  569  F;  Its  density  is  1*063  at  the  tern- 
peiature  of  61 9  F.  It  is  volatile.  Mallerat,  who  has 
published  an  interesting  work  upon  this  acid,  regards  it  at 
1*063  of  density,  as  a  compound  of  11*92  of  water,  and 
88*08  of  real  #  acid.  According  to  Gay-Lussac  and 
Thenard,  it  is  composed  of  carbon,  50*229,  oxygen  2*2, 
12*7  ;  hydrogen  5*629 ;  or  in  volume,  of  3  volumes  of 
oxygen,  14  of  the  vapour  of  carbon,  and  6  of  hy- 
drogen. It  is  usually  obtained  from  the  acetate  of 
copper,  called  crystals  of  Venus ;  for  this  purpose,  the 
salt  is  put  into  a  stone  retort,  to  which  an  adopter,  and 
receiver  are  fitted,  to  the  latter  is  connected  a  tube, 
which  is  placed  under  water.  A  slow  heat  is  applied,  and 
the  fire  gradually  increased.  The  acetic  acid,  which  is 
coloured  green  by  a  small  portion  of  the  acetate  re- 
maining in  combination,  passes  into  the  receiver.  Before 
using,  it  is  distilled  anew,  but  in  a  glass  retort.  In  the 
stone  retort  there  remains  a  brown  powder,  which  appears 
to  be  a  mixture  of  metallic  copper  minutely  subdivided 
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with  a  little  carbon,  and  perhaps  a  little  of  the  protoxide  ol 
copper. 

In  the  arts,  acetic  acid  is  also  obtained  from  the 
acetate  of  soda ;  but  as  this  salt  is  not  ensilv  decomposed, 
its  il (.composition  is  assisted  by  a  determinate  quantity 
sulphuric  acid.  Acetic  acid  is  also  jbtained  by  p 
rifying  the  pyroligneous  or  empyreumatic 
which  is  procured  from  the  carbonization  of  wood  in  close 
vessels.  The  oil  or  liquid  tar  which  swims  upon  the  top, 
is  first  separated  from  the  acid  product,  and  the  latter  is 
then  saturated  with  lime.  An  acetate  of  lime  is  now  ob- 
tained ;  this,  by  double  decomposition  with  the  sulphate 
of  soda,  produces  an  acetate  of  soda  and  the  sulphate  ^ 
lime,  which  is  precipitated.  The  liquor  is  then  evapo- 
rated, the  residue  is  a  crystalline  mass  impregnated  with 
tar;  this  is  purified  by  heating  it  sufficiently  to  inflame 
the  tar;  the  burnt  matter  is  then  diluted  with  water,  fil- 
tered and  crystallized.  It  is  often  necessary  to  repeat 
crystallization,  in  order  (o  obtain  crystals  sufficiently 
pure,  they  are  then  treated  with  sulphuric  acid.  TTie 
acetic  acid  thus  obtained,  usually  contains  a  considerable 
portion  of  acetate  of  soda.  A  salt,  known  by  the  name 
ot"  salt  of  vinegar,  is  prepared  bv  impregnating  crystals  of 
the  sulphate  of  potash  with  concentrated  acetic  acid, 

Acm  Amberio.  (Acide  Ambrtique.)  Pellelier  and 
Caventon  discovered  this  acid  in  ambergris.  It  is  yellow 
in  the  mass,  and  white  when  pulverized.  It  fuses 
212°  F.  does  not  yield  ammonia  in  its  decomposition,  i« 
little  soluble  in  cold  water,  dissolves  more  easily 
cohol  and  ether.  The  amhurate  of  potash  forms  a  yellow 
precipitate  with  the  soluble  salts  of  lime,  iron,  copper, 
barytes,  acetate  of  lead,  nitrate  of  silver,  and  the  chlo- 
rides of  mercury  and  gold. 

Acide  ArtTiMONious.     See  Oxides  of  Antimony. 

Acid   Arsenic.     (Acide    Arsenique.)     White,    solid, 

icrystallizable,  deliquescent,  and  of  course  very  soluble. 
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It  is  not  volatile,  reddens  deeply  the  tincture  of  litmus. 
Its  specific  gravity  is  3-391.  It  forms  soluble  salts  with 
potash,  soda,  and  ammonia.  The  waters  of  barytes  and 
lime  form  in  this  acid  white  precipitates  of  insoluble  ar- 
senates ;  these  are,  however,  soluble  in  an  excess  of  ar- 
senic acid.  It  forms  with  sulphuretted  hydrogen,  a  light 
yellow  precipitate,  which  is  a  sulphuret  of  arsenic ;  with 
the  nitrate  of  silver  it  forms  a  precipitate  of  adeep  brick 
red,  which  is  the  arseniate  of  silver.  The  arsenic  acid 
exercises  no  action  either  upon  the  muriate,  or  upon  the 
acetate  of  cobalt,  but  forms  a  rose  coloured  precipitate 
with  the  muriate  of  ammoniacal  ooWt ;  thia  precipitate  is 
the  arseniate  of  cobalt.  To  obtain  this,  it  is  necessary 
to  make  use  of  a  concentrated  solution  of  arsenic  acid, 
and  to  employ  but  4  or  5  drops;  if  the  water -is  slightly 
charged  with  acid,  the  precipitate  will  be  blue,  light 
violet,  or  bluish  red;  the  muriate  of  ammoniacal  cobalt, 
though  susceptible  of  giving  in  water  precipitates  of  these 
colours  would  be  decomposed  by  the  great  quantity  of  the 
liquid  contained  in  the  solution ;  but  if  too  much  acid  is 
employed,  the  precipitate  is  redissolved  as  soon  as  formed. 
(OrJUa,  Toxic,  gtntrale,  p.  297.) 

Arsenic  acid  is  prepared  by  introducing  into  a  glass  re- 
tort of  sufficient  size,  1  part  of  white  arsenic  (deutoxide  of 
arsenic)  with  2  parts  of  liquid  njuriatic  acid,  and  4  parts 
of  concentrated  nitric  acid,  an  adopter  and  receiver  are 
fitted  to  the  retort,  which  is  gradually  heated  until  the 
liquid  boils.  The  heat  must  be  continued  until  a  sub- 
stance is  formed  of  the  consistence  of  sirup ;  it  is  then 
turned  into  a  capsule  and  evaporated  to  dryness. 

Acid  Absbnious.     See  Oxide  (deuto)  of  Arsenic. 

Acid  Auxic.  A  term  proposed  by  Pelletier,  for  the 
peroxide  of  gold;  its  alkaline  compounds  are  termed 
/titrates. 

Acid  Behzoic.  (Acide  Benzoique.)  Solid,  white, 
volatile,  capable  of  being  crystallized  in  acicular  satin- 
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like  prisms,  inodorous  when  pure,  soluble  in  24  pails  ol 
boiling  water  and  200  parts  of  cold  water,  in  one  part  of 
boiling  alcohol  and  two  parts  of  alcohol  at  the  ordinary 
temperature,  equally  soluble  in  nitric  acid,  without  being 
decomposed.  According  to  Berzelius,  il  is  composed  of 
carbon  74-71,  oxygen  20*02,  hydrogen  5-27  ;  or  in  vo. 
lume,  of  carbonic  acid  gns5,  oxygenl,  hydrogen  4.  It  exists 
in  balms,  some  animal  substances,  the  flowers  of  melilol, 
vanilla,  &c.  Art  has  not  yet  been  able  to  create  it.  It 
is  usually  obtained  from  the  benzoin.*  The  benzoin, 
reduced  to  powder,  is  put  into  «n  earthen  pan,  this  is 
covered  by  another  pnn,  with  a  small  aperture  to  admit 
the  passage  of  the  gas ;  a  piece  of  paper  is  then  put 
around  the  two  pans,  at  the  edges  where  they  meet,  and 
a  moderate  heat  is  applied  ;  the  acid  soon  sublimes,  and 
attaches  itself  to  the  upper  pan.  There  is  a  more  expe- 
ditious method  of  collecting  this  acid  than  the  one  above 
described ;  but  it  is  usually  employed  to  exhaust  the 
residue  from  the  benzoin  which  has  furnished  the  greater 
part  of  its  acid  by  sublimation ;  this  process  consists  in 
pulverizing  the  remainder,  and  boiling  it  for  some  time 
with  milk  a  little  charged  with  lime.  The  boiling  liquid 
is  decanted,  the  dregs  being  washed  in  order  to  obtain 
(lie  remaining  acid  ;  muriatic  acid  is  introduced  into  the 
liquid,  whicli  forms  with  the  lime  a  soluble  muriate,  while 
the  acid,  little  soluble,  is  precipitated,  accompanied  by  a 
certain  quantity  of  resin.  When  the  liquor  is  cold,  the 
sediment,  which  has  a  strong  odour  of  vanilla,  is  dried, 
and,  mixed  with  a  little  charcoal,  and  then  sublimed.  In 
order  to  obtain  it  free  from  resin,  it  must  be  heated  in  a 
glass  retort  with  an  equal  weight  of  nitric  acid,  at  77° 
until  the  mass  be  entirely  dry.  The  resin  is  then  des- 
troyed ;  and  by  dissolving  the  residuum  in  boiling  water, 
and  leaving  it  to  cool,  beautiful  crystals  will  be  produced: 
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„  Acid  Boletic.  A  substance  obtained  by  Braoonnot 
from  the  boletus  pseudo-ignarnis.  Its  ciystals  are  pris- 
matic, and  require  160  parts  of  water  at  68°,  and  45 
of  alcohol,  for  their  solution.  This  reddens  blues,  and 
precipitates  nitrate  of  lead  and  the  salts  containing  the 
peroxide,  but  not  those  of  the  protoxide  of  iron.  The 
acid  sublimes  with  little  alteration,  when   heated. 

Acid  Bohbic.  (Acide  Bombique.)  An  acid  obtained 
from  silkworms  by  M.  Chaussier.  Itis  supposed  by  some 
to  be  the  same  as  the  acetic  acid. 

Acid  Boracic.  (Acide  Boriqtm.)  Solid,  colourless, 
inodorous,  fusible  above  red  heat,  not  volatile,  except  in 
certain  eases.  (See  the  super4artrate  of  potash.)  It  offers 
acid  characters  but  in  a  slight  degree.  It  was  formerly 
knownunder  the  name  of  sedative  wait  of  Romberg,  or  nor- 
cotic  salt.  Gay-Lussac  and  Thenard  succeeded  in  decom- 
posing it ;  and  demonstrated  that  it  was  a  combination  of 
esygen  with  a  principle  which  they  named  boron.  Ac- 
cording to  these  chemists,  it  appears  that  potassium  and 
sodium  are  the  only  bodies  which  can  decompose  boracic 
acid ;  and  this  decomposition  takes  place  but  at  a  high 
temperature.  Boracic  acid  is  formed  of  one  atom  of 
boron  and  two  atoms  of  oxygep :- -tiffs  gives  tor  the  weight 
of  the  atom  of  boracic  acid,  24.*  It  is  little  soluble  in 
cold  water,  more  so  in  warm ;  and  when  cool,  crystallizes 
in  pearly  spangles :  this  appearance,  according  to  Robi- 
quet,  is  owing  to  an  oily  matter  which  the  borate  of  soda 
retains.  It  was  with  this  last  substance  that  the  boracic 
acid  was  formerly  prepared;  it  is  now  found  in  large 
quantities  in  the  waters  of  certain  lakes.  In  order  to 
extract  the  acid  from  the  sub-borate  of  soda,  it  is  neces- 
sary to  melt  the  salt  in  seven  or  eight  parts  of  water ; 
into  this  liquor  must  be  poured  the  diluted  white  of  an 
egg ;  the  liquor  is  then  filtered ;  when  partly  cool,  750 

*  1  atom  of  boron  =8;  8  atona  of  oxygen =16.   18+8=94. 
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grammes*  of  sulphuric  acid  are  by  slow  degrees  added 
to  a  kilogramme  of  the  Halt.  The  liquor  being  cooled, 
the  supernatant  liquid  is  decanted  ;  the  acid  washed  with 
cold  water ;  the  mother  waters  and  the  waters  of  the 
washing  are  then  united,  evaporated,  and  crystallized  ; 
the  acid  is  spread  upon  paper,  and  placed  in  a  situa- 
tion to  be  dried  by  a  moderate  heat.  As  in  this  state  it 
retains  a  little  sulphuric  acid  and  a  little  oily  matter,  it  is 
necessary,  in  order  to  obtain  it  very  pure,  to  melt  it  in 
a  crucible,  dissolve  it  in  water,  crystallize  it,  redisi 
and  preserve  it  in  a  bottle  closely  stopped  ;  it  is  used  in 
medicine. 

Acid  Butyhic.  (Acidn  Bviijrique.)  Discovered  by 
Chevreul  in  butter,  which  contains  a  small  quantity  of  it 
in  a  free  state  ;  it  is  obtained  by  treating  the  butyrate  of 
barytes  with  sulphuric  acid. 

This  acid  is  a  liquid,  nearly  colourless,  odorous,  having 
at  50°  a  density  of  0-9675.  (t  is  not  solidified  at  —15,°- 
does  not  boil  at  212°;  it  dissolves  in  water,  is  easily 
inflamed  upon  the  approach  of  a  burning  substance; 
it  forms  with  imscs  neutral  salts,  in  which  the  quantity 
of  the  oxygen  of  the  bueo  is  to  that  of  the  acid  as  1  to  3, 
and  to  the  acid  itself  a.  JU-3  to  100. 

Acid  Camphoric.  {Aride  C'antpliortque.)  Solid, 
forms  plumose  crystals  of  a  bitter  taste,  little  soluble  ii 
water,  more  so  in  alcohol,  volatile  oils,  and  mineral  acids; 
it  is  always  the  product  of  art,  being  the  result  of  tJ 
action  of  a  large  proportion  of  nitric  acid  upon  camphor, 
requiring  14  parts,  at  77"  to  1  of  camphor. 

Acid  Capric.     (Acide  Caprique.)     Is  found  i 
made  with  the  butler  obtained  from  cow's  milk ;  it  ap- 
pears in   the  form  of  little  colourless  needles 
it  is   liquid  at  65°;   its  density  is    0-9103;  it  is   very 

*  A  gruome  1b  a  Fienob  weigh!  of  little  less  ilian  19  gtalna ;  a  kilogramme  k 
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soluble*  in  alcohol,  scarcely  soluble  in  water ;  it  unites  to 
salifiable  bases,  and  forms  neutral  salts,  in  which  the 
quantity  of  the  oxygen  of  the  oxide  is  to  that  of  the 
acid,  in  the  proportion  of  5*89  to  100.  Its  name  is 
given  on  account  of  its  haying  a  peculiar  smell,  resem- 
bling that  of  a  goat,  (coper.) 

Aged  Catboic.  (Acide  Caproique.)  Exists  in  the 
soap  made  from  the  butter  of  goat's  milk ;  it  is  in  most  of 
its  properties  similar  to  the  acid  above  described,  except 
that  it  is  liquid ;  like  that,  it  combines  with  salifiable 
bases ;  in  the  oaks  which  result  from  this  combination, 
the  quantity  of  the  oxygen  of  the  oxide  is  to  that  of  the 
acid  as  7*5  to  100. 

Acid  Cabbazotic  A  peculiar  acid  resulting  from  the 
action  of  nitric  acid  upon  indigo.  It  appears  in  yellow 
crystalline  scales,  and  is  dissolved  readily  by  ether  and 
alcohol.  It  acts  like  a  strong  acid  upon  metallic  oxides, 
and  yields  crystallizable  salts. 

Acid  Cahbo-Mubiatic.  (CJdoroxi-Carboitique.)  See 
Acid  cMoro-carbonus. 

Acid  Cabbonic.  (Acide  Carbonique.)  Known  for- 
merly under  the  names  of  calcareous  acid,  carbonaceous 
acid,  vitiated  air,  aerial  acid,  dec.  Carbonic  acid  is  now 
perfectly  well  understood ;  it  is  one  of  the  constituents  of 
carbonate  offline,  which  forms  immense  beds,  and  chains 
of  mountains ;  carbonic  acid  exists  in  the  waters  of  many 
springs,  and  the  air  of  the  atmosphere  always  contains  a 
certain  quantity.  It  is  composed  of  one  volume  of  the 
gas  of  carbon,  and  one  of  oxygen;  in  weight  27  •OT  of 
carbon,  and  72*88  of  oxygen ;  its  density  is  1*5245,  it 
is  of  course  heavier  than  atmospheric  air.  It  may  be 
poured  from  one  vessel  to  another  in  the  same  manner 
as  liquids ;  it  collects  in  low  places,  wells,  cellars,  and  gal* 
leries  of  mines.  It  is  fatal  to  animal  life.  Its  presence 
may  be  detected  by  means  of  a  lighted  taper  which  this 
gas  will  extinguish.    It  is  a  odourless  gas,  with  an  odour 

4* 
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somewhat  sharp;  it  has  been  liquified  by  exposure 
to  cold,  and  considerable  pressure  at  the  game  time. 
It  can  be  combined  with  water,  by  n 
densing  pump ;  water  may  he  charged  even  with  many 
times  its  own  volume  of  gas,  and  by  this  process,  i 
mineral  waters  are  imitated.  Water  containing  a  very 
small  quantity  of  this  gas,  gives  a  while  precipitate  with 
lime  water.  This  precipitate  which  is  the  carbonate  ol 
time,  may  be  redissolved  by  an  excess  of  acid. 

This  water  has  a  sourish  taste,  and  if  submitted  to  t 
temperature  slightly  elevated,  throws  off  in  the  form  ol 
bubbles,  alt  the  acid  which  it  conioiued.  Carbonic  acid 
gas  extinguishes  combustion,  and  destroys  the  respiration 
of  animals.  According  to  Gay-Lussac  and  Thenard,  it 
can  be  decomposed  by  potassium  and  sodium  ; 
former  case  with  the  disengagement  of  caloric  and  light , 
in  the  latter  of  caloric  only  ;  the  metal  is  oxidated,  and 
the  carbon  set  free.  The  acid  is  entirely  decomposed 
when  the  metal  is  in  excess  ;  if  the  metal  is  not  in  excess, 
the  acid  is  in  part  absorbed. 

Carbonic  acid  is  procured  either  by  calcining  a  car- 
bonate, or  separating  it  from  its  combinations  by  n 
of  an  acid.  White  marble  is  generally  chosen  as  being 
the  most  pure  carbonate  of  lime ;  upon  this  is  poured 
either  sulphuric  acid,  or  diluted  muriatic  acid ; 
former  is  preferable  because  it  is  not  volatile,  and  of 
course  does  not  pass  off  with  the  disengaged  carbonic 
gas ;  but  it  is  attended  with  the  disadvantage  of  forming 
around  the  pieces  of  marble,  a  crust  of  sulphate  of  lime, 
which  diminishes  the  action  of  the  acid ;  it  is  necessary 
to  shake  the  decomposing  mass  from  time  to  time,  and  to 
wash  the  gas  before  collecting  it,  (Pelletier  and  O 
ven  ton.) 

Auid  Cassic.  {Aside  Vasirupie.)  It  is  of  a  yellow 
colour,  of  the  consistence  of  sirup,  and  of  the  taste  ol" 
cheese ;  it  is  bitter  and  sour ;  nitric  a 
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into  oxalic  acid ;  it  gives  off  ammonia  by  distillation. 
Chlorine*  lime  water,  acetate  of  lead,  and  aviate  of  tin,* 
do  not  act  upon  k. 

Acid  Cmvaoic.  (Acide  Cevadiqm.)  Easts  in  the  form 
of  needles,  ov  crystalline  concretions,  of  a  beautiful  white, 
solublein  water,  of  a  colour  analogous  to  that  of  the  bu- 
tyric acid ;  it  meitsat  68°  F.  and  sublimes  at  a  moderate 
heat,  without  decomposition.  It  is  soluble  in  ether  and 
alcohol ;  and  forms  with  bases,  salts  which  have  little 
odour.  Hie  cevadate  of  ammonia  precipitates  white  the 
salts  of  the  tritoxide  of  iron.  The  cevadic  acid  is  ob* 
tained  by  treating  with  potash,  the  oily  substance  which 
by  ether  is  separated  from  the  cevadiUa  veratrum  sabatiUa  ; 
a  saponaceous  mass  is  formed,  which  being  diluted  with 
water,  and  precipitated  -'by  tartaric  acid,  furnishes  a  Ik 
quid,  in  which  is  found  the  cevadic  acid.  This  liquid  is 
distilled ;  the  acid  passes  into  the  receiver ;  it  is  saturated 
by  barytes,  the  cevadate  of  barytes  is  decomposed  by 
phosphoric  acid ;  the  pure  acid  is  then  obtained  by  a  new 
distillation. 

Acide  Chlobous.  (Acide  CHoreux.)  See  Chloric 
Acid. 

Acid  Chiabic.  (Acide  GMorique.)  Liquid,  colour- 
less, inodorous ;  it  first  reddens  litmus  paper,*  and  after  a 
few  days  deprives  it  of  oolour,  (Vauquelin  ;)  it  does  not 
efface  the  colour  of  indigo,  dissolved  in  sulphuric  acid 
at  a  high  temperature,  it  is  decomposed  into  chlorine  and 
oxygen;  it  is,*  oven  at  the  ordinary  temperature;  decom- 
posed by  Iqpfrogen,  sulphuric,  and  sulphurous  acids.  Ni- 
trie  acid  does  not  produce  the  same  effect,  nitrate  of  sil- 
ver does  not  affect  it ;  in  weight  itis  composed  of  100  of 
chlorine,  and  111*66  of  oxygen ;  in  volume?  1  of  chlorine, 
and  2}  of  oxygen.  This  acid  m  not  found  in  nature ;  it 
is  obtained  by  dissolvingthe  chlorate  of  barytes  in  water, 


*  Paper  ealsptijy janitor  extracted  ton  the  Luuun  y-ffr; 
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uii.l  pouring  upon  it,  by  degrees,  weak  sulphuric  acid, 
until  ihe  liquor  ceases  to  be  affected  by  tbe  acid,  or  by  the 
barytes  ;  the  liquor  is  then  filtered,  and  gently  evaporated 
n  oily  consistence.  Oay-Lussac  first  succeeded  in 
obtaining  it ;  and  to  him  we  are  indebted  lor  the  investi- 
gation of  its  properties. 

Acid  Chlobic  oxygenated.  {Acide  Chloriqtte  oxi- 
gcnC.)  Hyper-Oxymurialic  Acid.  Without  odour  or  co- 
lour; it  does  oot  precipitate  the  nitrate  of  silver,  differs  from 
ihe  chloric  acid  in  reddening  the  tincture  of  litmus  instead 
of  destroying  its  colours  ;  it  is  not  decomposed  by  chloric. 
sulphurous  or  hydrosulphuric  acids;  it  unites  to  bases, 
and  gives  rise  to  peculiar  salts.  It  is  composed  of  100  of 
chlorine  and  159'79  of  oxygen,  or  in  volume  of  1  of 
chlorine  and  3^  of  oxygen.  (Gay-Lvxsac,  Ann.  Chita, 
et  Phys.)  It  is  extracted  by  sulphuric  acid  from  the  oxi- 
genated  chlorate  of  potash.  It  was  discovered  by  M. 
Frederic  Stadison. 

Acid  Chlobo- Cyanic.  (Acide  CMoro-C'yanique.) 
Chloropntssic  Acid.  Known  also  by  the  name  of  oxyge- 
nated 1'rus.iic  acid ;  when  pure  it  is  liquid  at  ihe  ordinary 
temperature,  but  when  mixed  with  carbonic  acid  it  is 
gaseous.  In  this  state  it  is  colourless,  of  a  sharp  odour, 
ils  density  is  2-111 ;- it  is  soluble  in  water,  the  solution  is 
not  precipitated  either  by  that  of  barytes  or  by  the  nitrate 
of  silver.  It  is  absorbed  by  the  alkalies  ;  and  if  an  acid 
is  then  poured  upon  the  alkalies,  an  effervesence  takes 
place,  carbonic  acid  is  eliminated,  and  ammonia  and  mu- 
riatic acid  are  formed. 

The  chloro-cyanic  acid  precipitates  green  the  solutions 
of  the  protoxide  of  iron ;  this  precipitate  becomes  a  beau. 
tiful  blue  by  the  addition  of  sulphuric  acid,  a  sulphate  or 
a  hypo-nitrate ;  but  if  potash  is  mixed  with  the  chloro.cy- 
onic  acid,  before  adding  the  salt  of  iron,  this  precipitate 
is  not  formed. 

This  acid  is  obtained  by  passing  a  current  of  chlorine 
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through  hydro-cyanic  acid,  (prussic  acid,)  until  this  li- 
quid can  destroy  the  colour  of  sulphate  of  indigo.  It  is 
heated  to  disengage  the  excess  of  chlorine,  and  agitated 
with  mercury ;  on  being  distilled,  a  mixture  of  chloro- 
cyaiHc,  and  carbonic  acid  is  obtained.  This  discovery 
was  mage  by.  Berthollet,  but  the  properties  of  the  acid 
were  ink  .investigated  by  Gay-Lussac.  This  chemist 
found  it  composed  of  1  volume  vapour  of  carbon,  £  vo. 
lume  of  nitrogen,  and  £  a  volume  of  chlorine. 

Acid  Chloro-Phosphorous,  ahd  Chloro-Phosphobic. 
See  Chloride*  of  Phosphorus. 

Acid  Chloro-Sulphuric.  (CMorure  de  Soufre.)  See 
Chloride  of  Sulphur. 

Acid  Chloro-Carbonous.  (Acide  Chloroxi-Carbo- 
nique ;  Carbo-Muriatique.)  This  acid  is  obtained  by  ex- 
posing  to  the  sun  a  mixture  of  chlorine,  and  the  oxide  gas 
of  carbon,  in  a  very  dry  state.  The  mixture  will  soon 
lose  a  part  of  its  volume,  and  be  changed  into  a  colour- 
less  gas  of  a  strong  odour,  which,  extinguishes  coinbus* 
tion,  reddens  litmus,  and  has  a  density  of  3*399 ;  this  is 
the  chloro-carbonous  acid  gas ;  tin,  sine,  arjenic,  and 
antimony,  abourb  the  chlorine,  and  set  frvetne  oxide  of 
carbon.  Water  decomposes  it,  giving  place  to  carbonic 
and  muriatic  acids.  Alcohol  dissolves  twelve  times  its 
volume  at  the  ordinary  temperature ;  this  gas  can  absorb 
four  times  its  volume  of  ammoniacal  gas,  and  then  forms  a 
a  deliquescent  volatile  *alt.  It  was  discovered,  and  first 
investigated  by  Mr.  John  Davy. 

Acid  Cholesteric.  (Acide  ChoUsterique.)  Solid, 
orange  yellow  when  in  a  mass,  in  white  acioslar  crystals 
when  derived  from  spontaneous  evaporation  of  a  solution 
of  alcohol.  It  fuses  at  137°  ;  it  does  not  give  off*  am- 
monia in  its  decomposition.  Sulphuric  acid,  charcoal, 
and  nitric  acid,  dissolve  it  at  all  temperatures ;  it  is  inso- 
luble in  the  oil  of  olives,  castor  oil,  the  oil  of  sweet 
almonds,  and  vegetable  acids ;  it  is  sufficiently  soluble  in 
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water  to  redden  litmus ;  it  is  very  solubh  in  alcol 
other,  and  (lie  volatile  oils.  It  in  obtained  from  ehol 
rhir,  by  nitric  iirjil.  'i"h(-  discovery  of! this  acid 
by  Pellelior  and  Caventon.  (Journal  of  Pharma< 
vol.  HI.) 

Aci»  Chromic.  (Arirfe  Ghromiqut.)  Bolid,  of  a 
plish  red,  nneryslnllizublo  when  pore,  redilcning  lili 
paper  very  strongly,  attracting  moisture  froni  the  ait,  and 
by  heat  decomposable  inlo  un  oxide  of  chrome  and  oxy- 
gen. Sulphuric  acid  decomposes  it,  and  produces  a 
sulphate  of  chrome.  Its  discovery  is  due  to  Vauque- 
lin.  Berzelius  considers  ii  as  composed  of  one  atom  of 
chrome,  and  three  of  oxvgen.  It  exists  in  nature  in  com- 
bination in  tli r?  ruby,  u ml  in  Hie  chromate  of  lead,  which 
have  as  yel  been  found  only  in  Hiliena  and  Brazil.  Chro- 
mic acid  is  extracted  from  the  chromate  of  harytes 
fiMMvad  in  diluted  nitric  acid;  into  this  is  poured 
a  little  weak  sulphuric  Mid  ;  a  precipitate  of  the 
Hajthase  ni'  Mrytes  being  formed,  it  is  separated  by  fil- 
tering, and  the  liquor  is  slowly  evaporated  to  dryness. 
The  nitricaciil  volatilizes,  and  the  chromic  acid  remains 
in  Ihe  capsule. 

Act  oC  mourn.. Si  i.riiijuti:.  [ Ar'ttlr Chnmio.SulyhuriqW.) 
It  is  obtained  from  a  mixture  of  sulphuric  acid,  and  chro- 
mie  acid.  Gtiy-Ijussac,  who  examined  this  compound, 
considered  it  u formed  of  one  atom  of  chromic  acid,  and 
one  atom  of  sulphuric  acid.  It  may  be  crystallized  in 
quadrangular  prisms;  it  is  of  a  deep  red,  and  deliques- 
cent. Its  in- 1 1' in  upon  concenl rated  alcohol 
marhable  ;  an  explosion  lakes  place,  a  little  ether,  and 
sweet  oil  of  wine  arc  formed,  and  the  acid  is  '■■ 
i  tali:  of  .'i  green  oxide  of  chrome. 

Aoid  Chvazic.     (Adde  Chyaziqw.)     A  nan 
by  I'oirest  to  Ihe  hydrocyanic  arid  from  the  initials,  c. 
'.carbon,  hydrogen,  and  azote,*   which  constitute  this 
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acid,  lie  gave  also  the  names  ferruretted,*  argentu- 
retted,f  sulphuretted  chyazic  acid,  to  the  hydro-ferrp- 
cjranic  acid,  and  to  the  combinations  of  the  hydro-cyanic 
acids  with  sulphur  and  silver. 

Acid  Crnoo.  (Acide  Citrique.)  Solid,  white,  crys- 
tallizes  in  ifaomboidal  prisms.  If  exposed  in  a  glass  re- 
tort to  a  temperature  a  little  elevated,  it  will  soon  he  de- 
composed, and  the  receiver  will  be  found. to  contain  an 
empyreumatic  oil  and  pyro-citric  acid.  It  forms  a  white 
precipitate  with  the  waters  of  barytes  and  strontian,  but 
these  precipitates  redissolve  in  an  excess  of  acid.  It 
acts  upon  the  acetate  of  lead,  but  not  upon  the  nitrate  of* 
mercury  or  the  nitrate  of  lead.  Nitric  acid  transforms 
it  into  oxalic  acid.  According  to  Gay-Lussac  and  The- 
nard  it  is  composed  of  carbon  93*811,  oxygen,  50*859, 
and  hydrogen  6-330.  The  results  of  Berzelius'  experi- 
ments differ;  he  states  the  constituents  to  be,  carbon 
41*40,  oxygen  54*96,  and  hydrogen  3*64.  This  acid  ex- 
ists in  a  free  state  in  a  great  number  of  fruits,  but  it  is 
usually  extracted  from  the  juice  of  the  lemon.  For  this 
purpose^  the  acid  contained  in  the  juice  is  saturated  by 
the  subcarbonate  of  lime  ;  the  citrate  of  Hme  which  is 
thus  formed,  is  then  washed,  decomposed  by  sulphuric 
acid ;  the  supernatant  liquid  is  treated  with  charcoal, 
as  in  the  preparation  of  tartaric  acid.  (See  this  acid.) 

The  citric  acid  being  an  expensive  article,  it  has  been 
found  easy  to  adulterate  it  by  adding  a  quantity  of  tar- 
taric acid.  This  fraud  may  be  easily  discovered,  by  con- 
sidering that  the  tartrates  with  excess -of  acid  are  almost 
wholly  insoluble  in  water.  If  a  solution  of  potash  be 
poured  upon  a  solution  of  citric  acid,  there  will  be,  if  the 
potash  is  carbonated,  an  escape  of  carbonic  acid,  and 
the  liquor  will  remain  limpid  ;  hut  if  this  same  .alkaline 
solution  he  poured  upon  tartaric  acid,  the  result  will  be 

*  Fnpo  fyn*m4}tw-  *  From  mrgtutum,  silver. 


an  acid  tartrate,  which  being  soluble  only  11 
lityof  water,  ia  precipitated. 

Care  must  be  taken  that  there  is  not  sufficient  potash  I 
-iiilurutcthe  tartaric  acid,  as  by  an  exceptioi 
moil  to  a  great  number  of  salts,  the  neutral  tartrate  of 
potash  is  more  soluble  than  that  which  contains  ail 
excess  of  acid. 

Acid  Coluhbic.  (Acide  Columbique.)  This  is  one 
of  the  acids  which  contain  the  least  oxygen.  According 
to  Berzelius,  100  parts  of  metal  would  contain  but  5-483 
of  Ibis  acid.  It  was  discovered  by  Hatched;  it  ia  white, 
:apable  of  being  pulverized,  inodorous,  insipid,  and  little 
-tilubk:  in  water,  still  less  so  in  nitric  and  sulphuric  acids  | 
it  does  not  dissolve  well  except  in  potash  and  soda,  will, 
which  it  forms  salts.  Citric,  tartaric,  and  oxalic  acid* 
dissolve  il  when  it  is  bydratcd.  It  is  found  in  combina- 
tion, and  always  in  small  quantities  in  nature.  It  is  ex- 
tracted from  its  combinations  with  the  oxides  of  iron, 
manganese  and  ytiria. 

AciuCtahic  {Acide  Cyanique.)  A  name  first  given 
by  Gay-Lussac  and  Liebig  to  the  acid  which  they  now 
call  fulminic  acid.     See  Fulminie  Acid. 

Aon>  Delfbinic.  (Acide Delpldnique.)  SeePkoeertif 
Acid, 

Acid  Ellagic  (Acide  Ellagique,  bo  called  by  an  in- 
version of  the  word  galle,  gall.)  The  discovery  of  this 
acid  was  made  by  Chovreul.  It  is  in  the  form  of  a 
whitish  powder,  insipid,  almost  insoluble  in  water,  al- 
cohol, and  ether.  Nitric  acid  decomposes  it,  colouring  it 
a  deep  red,  and  transforming  il  into  oxalic  acid.  If  heat- 
ed in  a  retort  il  gives  a  carbonaceus  residuum,  and  a  yel- 
low vapour,  which  in  condensing  produces  acicular  trans- 
parent crystals.  It  exisis  in  nutgalis  with  gallic  acid. 
It  is  obtained  by  collecting  the  crystalline  deposiie  which 
is  formed  in  an  infusion  of  nutgalis,  dissolving  in  boiling 
water  the  acid  contained  in  this  deposiie,  bringing  the  re- 
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feidiram  in  contact  with  a  weak  solution  of  potash,  filtering 
the  liqaor,  and  leaving  it  to  the  action  of  the  atmosphere : 
the  carbonic  acid  of  the  atmospheric  air  gradually  com* 
bines  with  it  and  forms  a  precipitate  of  ellegate  of  pot- 
ash. This  is  washed,  and  treated  with  weak  muriatic 
acid,  which  combining  with  the  potash  sets  free  the  elle- 
gic  acid ;  it  is  then  purified  by  washing.  The  ellegates 
have  been  little  studied.  Thenard  considers  as  a 
neutral  ellegate  of  potash,  a  soluble  salt  which  greens  the 
sJrop*of  violets,  and  as  an  acid  ellegate  of  potash,  an  in- 
soluble white  salt. 

Acid  Fluo-Bobic  (Acide  Fluo-Borique.)  A  colour- 
less  gas  of  a  strong  odour,  reddening  litmus  paper,  and 
strongly  attracting  humidity  from  the*  air.  Its  specific 
gravity  is  2*371 ;  it  is  very  soluble  in  water,  which  can 
dissolve  twice  its  weight,  or  700  times  its  volume.  The 
water  which  is  saturated  by  it,  is  frothy,  very  caustic,  and 
if  heated,  loses  one  fifth  of  the  gas  which  it  contains. 
Of  the  metals,  potassium  and  sodium  (and  these  require 
the  aid  of  heat)  can  alone  decompose  it,  caloric  and  light 
at  the  same  time  being  disengaged.  From  this  decom- 
position result  boron,  and  a  proto-fluate  of  potash  or 
soda.  It  does  not  act  upon  glass  like  fluoric  acid.  It  is 
obtained  by  treating  with  sulphuric  acid,  a  mixture  of  pu- 
rified boracic  acid,  and  fluate  of  lime.  The  honour  of 
its  discovery  and  the  investigation  of  its  properties  are 
due  to  Gay-Lussac  and  Thenard. 

Acid  Fluoric.  (Ach&e  Fhtoriqm.)  So  called  because 
it  is  obtained  from  fluor  spar,  or  fluate  of  lime.  A  co- 
lourless liquid  of  a  sharp  odour,  strongly  reddening  lit- 
mus. .  It  boils  at  86°  and  remains  liquid  at  a  cold  of 
40°  below  .0.  Its  action  upon' potassium  and  sodium  is 
very  ptwynsjfal,  respiting  in  the  disengagement  of  a  large 
qnaatity  of  hydrogen,  and  a  proto-fluate  of  potash,  or  soda. 
Lfctiy.thnBQli  with  less  intensity,  upon  iron,  sine,,  tfnd 
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When  mixed  with  water,  the  operation  must  be  gradu- 
ally carried  on,  since  its  affinity  for  this  liquid  is  such,  thai 
an  explosion  will  take  place,  if  great  quantities  of  the  two 
substances  are  at  once  brought  together. 

There  is  in  the  mixture  of  water  with  this  acid  a  very 
considerable  elimination  of  caloric.  This  acid  combines 
readily  with  silex  and  boracic  acid,  forming  two  peculiar 
acids.     (See  F/vo-Boracic  and  Silieated  Fluoric  Acid.) 

Fluoric  acid  is,  by  many  chemists,  supposed  to  be  a 
compound  of  hydrogen  and  a  radical,  which  they  call  pli- 
tor  or  Jluor,  as  the  hydro -phtoric,  or  hydro-fluoric  acids ; 
others  whose  authority  is  of  equal  weigh!  regard  it  as  an 
oxacid ;  such  is  the  opinion  of  liay-Lussac  and  Thcnard. 
to  whom  we  are  indebted  for  learned  researches  upon  this 
acid,  and  who  first  obtained  it  apparently  pure.  It  is  em- 
ployed for  etching  glass  ;  and  is  obtained  by  treating  the 
Aviate  of  lime  with  sulphuric  acid. 

Acid  Fr.r out c  Silu'ated.  (Acide  Fluorique  Siltct.) 
.See  Fluatc  Acid  of  Silex. 

Acid  Formic .  {Acide  Formique.)  From  Formica  an  ant. 
This  acid  is  liquid  even  below  0,  colourless,  of  a  sharp 
and  penetrating  odour.  Its  density  is  1-116  ;  this  is  great- 
er than  that  of  acetic  acid.  Being  mixed  at  the  ordinary 
temperature  with  concentrated  sulphuric  acid,  it  decom- 
poses into  water  and  an  oxide  of  carbon  ;  and  heated 
moderately  with  the  nitrate  of  mercury  or  of  silver,  it  is 
reduced  to  water  and  carbonic  acid.  According  to  Ber- 
zeliusit  is  composed  of  2-86  of  hydrogen,  64-67  of  oxygen, 
and  32-47  of  carbon.  It  is  obtained  from  ants,  by  a  com- 
plicated process.  (For  the  details  of  this  pro 
•'  Annals  of  Chemistry  and  Physics,"  vol.  20.) 

Acid  Fclhimc.  (Acide  Fulmmique-.)  From  Jul i 
natio,  detonation.  This  acid  is  white  and  pulverulent, 
little  soluble  in  cold  water.  It  crystallizes  on  cooling. 
reddens  litmus,  and  forms  with  different  bases  many  du- 
onatingaalts.     Inorder  to  obtain  this  acid,  the  nilniinm. 
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of  silver  (fulminating  powder  of  silver)  is  decomposed 
by  lime ;  this  forms  a  soluble  fulminate  of.  lime,  and  a 
precipitate  of  the  oxide  of  silver*  After  being  filtered, 
the  liquid  is  concentrated  by  a  moderate  heat,  and  treated 
with  nitric  acid  ;  this  forms  a  nitrate  of  lime,  which  re- 
mains in  the  liquor,  whilst  the  acid  is  precipitated.  For 
the  knowledge  of  this  new  acid  we  are  indebted  to  Gay- 
Lussac  and  Liebeg.  It  appears  from  their  analyses,  to 
be  composed  of  cyanogen,  oxygen,  and  a  little  of  the 
oxide  of  silver. 

Acid  Fungic.  (Acide  Fungique.)  From  fungus  a 
mushroom.  Discovered  by  Braconnot,  in  mushrooms.  It 
is  colourless,  uncrystallizable,  deliquescent,  of  a  very 
sharp  taste.  It  forms  with  ammonia  an  acid  fungate. 
which  crystallizes  in  hexahedral  prisms  ;  and  with  potash 
and  soda,  uncrystallizable  salts  very  soluble  in  water,  but 
insoluble  in  alcohol. 

Acid  Gai«lic.  (Acide  Gallique.)  Exists  chiefly  in 
nutgalls,  where  it  is  united  to  tannin.  It  is  extracted 
from  this  substance.  Many  processes  for  obtaining  it 
have  been  proposed ;  that  of  Chevreul  appears  to  be  the 
most  simple.  It  consists  in  putting  an  infusion  of  nut- 
galls,  about  three  quarts,  into  a  flask,  and  leaving  it  to  re- 
main some  time  closely  corked.  It  forms  a  deposite,  from 
which  is  extracted  the  fungic  acid*  (See  this  word.) 
In  process  of  time  there  will  form  upon  the  surface  a 
coat  of  mould ;  when  this  coat  is  sufficiently  thick,  the 
flask  is  exposed  to  a  temperature  two  or  three  degrees 
above  zero  ;  a  collection  of  Utile  white  crystals  is  then 
deposited ;  these  are  the  gallic  acid.  These  crystals  are 
dissolved  in  cold  water,  filtered,  the  solution  is  eva- 
porated, and  the  gallic  acid  again  crystallized.  Chevreul 
recommeads  to  wash  the  filter  with  diluted  muriatic  acid, 
in  order  that  it  may  act  upon  the  sub-carbonate  of  lime 
and  the  pmmide  of  iron,  with  which  the  paper  is  liable  to 
be  impregnated.  *     . 
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The    gallic  acid  appears    in  white  brilliant  acicnli 
(irystals,  with  an  acid  taste,  soluble  in  3  parte  of  boi" 
water,  equally  soluble  in   alcohol  and  nitric  acid: 
acid  at  first  renders  it  purple,  then  yellow,  and  at  length 
transforms  it  into  oxalic  acid.     It  forms  a  greenish  pre-, 
cipitate  with  the  waters  of  lime,  barytes,  and 
colours  all  the  solutions  of  the  peroxide  of  iron  deep  bli 
and  precipitates  the  acetate  of  lead  white, 
to   Berzelius  in   weight  composed  of  38-36  of  oxygi 
56-64  of  carbon,  and  5  of  hydrogen. 

Acid  Gluic.     See  Acid  Oleic. 

Acid  Hirsic.  {Acide  Hirtique.)  Liquid 
lighter  than  water,  of  the  odour  of  a  goat  and  at 
volatile,  soluble  in  alcohol  and  little  soluble 
reddens  litmus,  forms  with  potash  a  deliquscent  salt, 
with  ammonia  a  salt  which  has  a  strong 
discovered  by  Chevreul,  while  examining  the  action  of 
the  alkalies  upon  hircina,  a  substance,  which  he  found 
with  elaine  and  stearine  in  the  fat  of  the  goat  (hirctut,) 
and  sheep. 

Acid  Howisbtic.     A  name    given  to  Mellitic   Add. 
{See  this  Word.) 

Acu>  HydeioDic.  (Acide  Hydrindique.')  A  colourless 
gas  of  a  strong  odour,  diffusing  white  vapours,  and  extin- 
guishing combustion.  Its  density  is  4-4288.  It  may  be 
decomposed  by  oxygen,  chlorine,  potassium,  sodium,  and  n 
great  number  of  metals ;  sometimes  the  hydrogen  is  ab- 
sorbed, and  the  iodine  set  free;  sometimes  the  iodine 
enters  into  new  combinations,  and  the  hydrogen 
engaged. 

This  acid  is  very  soluble  in  water.     The  weak 
dracids  and  the  oxacids  do  not  affect  it,  but  nitric 
sulphuric  acids  set  the  iodine  free,  by  forcing  the  hy- 
drogen   inlo   new   combinations.      Chloric    and     iodic 
acids  are  affected  in  the   same  manner.      The  hydriodic 
acidforras  with  the  acetate  of  lead,  a  yellow  precipiti 
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with  the  deuto-nitrate  of  mercury,  a  white  precipitate,  in- 
soluble in  ammonia;  this  is  of  course  the  iodine  of 
silver,  since,  of  the  different  compounds  of  this  metal, 
this  is  the  only  one  which  is  insoluble. 

This  acid  is  easily  obtained,  by  heating  m  a  small  re- 
tort a  phosphuret  of  iodine,  containing  8  parts  of  iodine 
and  1  of  phosphorus,  moistening  it  slightly,  and  mode- 
rately  heating  the  mixture.  The  gas  is  collected  in  a 
flask  of  air ;  for  it  dissolves  in  water,  and  is  decomposed 
in  mercury.  It  is  composed  of  100  parts  of  iodine,  and 
0-788  of  hydrogen  ;  or  in  volume,  half  a  volume  of  the 
vapour  of  iodine j  and  half  a  volume  of  hydrogen.  Gay. 
Lussac  first  discovered:  the  nature  and  properties  of  this 
acid. 

Acid  Hydbo-Chlosic.  Muriatic  AM  Gas.  Colour- 
less,  of  a  sharp  odour,  extinguishing  combustion,  having 
a  density  of  1  *247.  It  produces  white  vapours  in  the  at- 
mosphere, by  uniting  with  aqueous  particles ;  potassium 
and  sodium  in  contact  with  it  are  transformed  into 
chlorides,  and  a  quantity  of  hydrogen  is  obtained  equal 
in  volume  to  the  part  of  the  gas  absorbed.  (Gay-Lu&sac 
and  Thenard.)  It  is  the  same  with  iron,  tin,  ^nd  man- 
ganese. Water  dissolves  of  this  acid,  about  4B4  times 
its  volume,  at  68°,  at  the  ordinary  pressure  of  the  at- 
mosphere. Water,  thus  charged  with  gas,  throws  it 
off  in  great  quantities  by  heat.  .  It  forms  a  white  precipi- 
tate with  the  nitrate  of  silver  and  solutions  of  lead;  the 
precipitate  which  is  obtained  in  the  latter,  is  soluble  in  60 
parts  of  distilled  water,  while  that  of  the  former  is  abso- 
lutely insoluble.  It  precipitates  white  with  albumen,  but 
does  not  act  upon  gelatine* 

This  acid  forms,  with  almost  all  bases,  combinations 
which  are  regarded  as  chlorides  (muriates)  or  AfsVo- 
chlorides.  (See  these  words.)  It  is  seldom  found  free 
in  nature,  but  forms  many  combinations.  It  is  for  com- 
merce obtained  from  the  ohloride-of  sodium  (common  saltv 
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or  muriate  of  soda,)  by  the  aid  of  sulphuric  acid.  This 
decomposition  is  carried  on  in  manufactories  in  castiroa 
cylinders;  into  these  is  introduced  common  salt,  diluted 
■<ul|)liiiri'_-  acid  is  tlien  poured  upon  it  ;  the  gas  is  received 
in  casks  of  water,  the  last  of  which  contains  lime-water 
to  absorb  the  gas  which  is  not  dissolved.  The  muriatic 
acid  in  a  liquid  slate  is  the  product  of  this  operation.  Il 
may  be  obtained  in  small  quantities  by  a  similar  process, 
by  using  a  matrass  and  lilting  to  it  flasks  of  Woulfe's  ap- 
paratus. The  first  Bask  serves  only  lo  wash  the  gas, 
which  always  carries  with  it  a  small  quantity  of  sulphuric 
acid.  To  obtain  the  acid  very  pure,  it  is  necessary  to 
ilistil  it  a  second  time  ;  and  the  better  lo  disengage  the  gas, 
in  order  to  separate  it  anew,  to  put  into  the  vessel  which 
is  used  for  the  operatiou  some  grains  of  zinc  or  tin.  It 
was  long  supposed  that  this  acid  was  a  compound  ot 
oxygen  and  an  unknown  base,  but  the  brilliant  experi- 
ments of  Gay-Lussac  and  Theuard  have  demonstrated 
that  powerful  acids  may  exist,  of  which  oxygen  forms  no 
part.  This  is  composed  of  chlorine  and  hydrogen;  one 
volume  of  each  of  these  gases  combined,  forms  two  vo. 
lumes  of  the  hydrochloric  acid. 

Acid  Hydbo.Cbxobo-Nitkic.  Nitro-Murialk.  This- 
mixture  of  hydro,  eliloric  and  nitric  acidswas  formerly  cal- 
led aqua  regta.  These  two  acids  mutually  decompose  each 
other,  and  the  result  is  water,  chlorine,  and  nitrous  acid. 
This  acid  isoneof  the  most  powerful  solvents  in  chemistry  | 
few  bodies  resisting  its  action.  Among  the  metals  are  n 
lew  exceptions,  as  chrome,  titanium,  columbium,  rhodium. 
iridium,  and  silver,  the  last  is  however  attacked  by  it. 
and  changed  into  an  insoluble  chloride.  This  acid  i» 
frequently  employed  in  the  arts,  nud  in  chemistry.  It  is 
always  culoured  by  the  nitrous  acid  which  it  contains. 

Acid  Hydro-Cyanic  Prtmic  Acid.  Liquid,  colour 
less,  of  an  acid  and  corroding  taBte,  its  density  at  ■:!;>" 
is  0-70583,  and  that  of  its  vapour  is  (M)47u\  It  red- 
mi  Htams  paper  but  feebly,  its  odour  is  strong,  and  it 
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is  very  volatile ;  it  boils  at  79°.  The  Voltaic  pile  decom- 
poses it,  the  hydrogen  is  carried  to  the  negative  pole, 
and  the  cyanogen  to  the  positive  pole* 

When  a  few^  drops  of  this  acid  are  suffered  to  fall  upon 
paper,  the  portion  which  vaporizes,  produces  sufficient 
cold  to  crystallize  the  remainder.  It  is  soluble  in  wa- 
ter and' alcohol,  is  easily  inflamed  by  the  approach  of  a 
burning  substance*  Sulphur  volatilized  in  the  vapour  of 
this  acid,  gives  rise  to  a  solid  compound  formed  of  cy- 
anogen and  sulphuretted  hydrogen.  Chlorine  disengages 
its  hydrogen,  forming  chloro-cyanic  acid.  Potassium 
and  sodium  set  the-  hydrogen  free,  and  form  cyanides. 

Hydro-cyanic  acid  precipitates  the  nitrate  of  silver 
white.  United  to  potash  and  to  the  oxide  of  iron,  it  fur- 
nishes  a  double  salt  of  a  lemon  colour,  which  is  soluble  in 
water ;  in  this  solution*  a  blue  precipitate  is  formed  with 
the  salts  of  iron  fe  the  second  and  third  degree  of  oxida- 
tion, a  brownish  crimson  precipitate  is  formed  with  the 
maximum  salts  of  copper,  a  blood  red  precipitate  with 
the  salts  of  uranium,  and  an  apple  green  with  those  of 
nickel.     (Orfiku) 

According  to  Berzelius  and  Dulong,  prussico*  hydro- 
cyanic .  acid  is  in  weight  formed  of  3*645  of  hydrogen. 
44*65  of  carbon,  and  51*765  of  nitrogen,  or  in  volume  of 
1  of  vapour  of  carbon,  j.  of  hydrogen,  and  \  of  nitrogen. 
Scheale  discovered  this  acid,  but  Gay-Lussac  first  ob- 
tained it  in  a  state  of  purity,  and  investigated  most  of  its 
properties.  The  following  is  the  process  which  that 
learned  chemist  has  proposed  for  obtaining  it  pure. 

To  a  tubulated  retort  is  fitted  an  adopter  containing  one ' 
half  pounded  limestone,  -and  one  half  chloride  muriate 
of  calcium.  From  the  adopter  proceeds  a  tube  which  is 
placed  under  a  bell-glass  surrounded  with  a  freezing 
mixture.  Into  the  retort  should  previously  have  been 
put  cyanide  of  mercury ;  through  the  tubulature  is  poured 
a  quantity  of  muriatic  acid  so  that  it  may  be.in  erfcess  <s\ 
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■  he  cyanide.     A  moderate  heat  in  then  applied,  in  order 

lhat  (lie  acid  slowly  evolving,  may  disengage  itself  from 
the  muriatic  acid  and  the  water  which  it  contains,  while 
passing  successively  through  the  carbonate  of  liino  and 
I  he  muriate  of  calcium  contained  in  the  cylinder:  ihr- 
prossic  acid  is  condensed  in  the  receiver. 

Vauquelin  has  proposed  another  process  for  obtaining 
this  acid.  Take  three  bottles  of  Woulfe's  apparatus;  in 
the  first  put  a  sulohuret  of  iron,  and  an  S  tube  in  order 
to  introduce  the  sulphuric  acid.  In  the  second  bottle  is 
put  water  to  wasli  the  sulphuretted  hydrogen  which  is 
disengaged,  and  the  third  is  three  fourths  filled  with  a 
solution  of  1  purl  cyanide  of  mercury  in  8  parts  distilled 
water.  The  apparatus  is  terminated  by  a  tube  for  the 
escape  of  the  evolving  gas.  In  the  first  bottle  is  then 
poured  diluted  sulphuric  acid.  The  water  isdecomposed  ; 
an  oxide  of  iron,  then  a  sulphate  of  iron  is  formed;  the 
hydro-sulphuric     acid    unites   with    the   solution    of   the 

■  vauide,  forming  ihr;  hydro-cyanic  acid  and  the  sulphate 
of  mercury.  When  the  sulphuretted  hydrogen  is  in 
excess,  the  liquid  is  filtered  in  order  to  separate  from  ii 
the  black  sulphurct  of  mercury,  A  solution  of  hydro- 
eyanic  and  sulphuretted  hydrogen  is  obtained.  To  this 
Mihilion  is  then  added  the  carbonate  of  lead,  which  de- 
composes the  sulphuretted  hydrogen;  after  some  days 
the  solution  is  filtered  and  hydro-eyanic  acid  obtained  ai 
(t-000  of  density.  Ae  this  acts  with  extremo  violence 
upon  animal  matter,  all  possible  precaution  should  be 
used  in  its  preparation  and  use. 

Acip  HYDno-FERRo-CYANic.  Ferro.PrusHc  Acid. 
According  to  the  researches  of  Gay-Lussac,  Robiquet, 
and  Porrett,  it  appears  that  iron  and  cyanogen  can  com- 
bine  in  the  proportions  of  1  atom  of  iron  and  3  atoms  ot 
cyanogen,  so  as  to  form  a  new  body  which  shall  be  the 
radical  of  this  acid.  The  opinion  of  these  chemist* 
iicuuires  "till  more  weight,  if  we  consider  that  sulphur 
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and  silver  can  replace  the  iron  in  this  compound,  and 
form  with  hydrogen,  acids  which  Porrett  has  designated 
under  the  names  of  ferruretted  argenturetted,  and  sol- 
phuretted  chyazic  acids.  (Those  who  wish  to  examine  this 
subject  are  referred  to  the  reports  of  these  chemists.) 
This  acid  is  in  little  white  crystals  which  become  bluish 
when  exposed  to  the  air;  they  are  soluble  in 
water  and  in  alcohol,  communicating  to  these  liquids 
no  colour,  but  an  acid  taste  unlike  that  of  the  common 
hydro-cyanic,  or  prussic  acid.  The  aqueous  solution 
poured  upon  the  tritoxide  of  iron  produces  the  prussian 
blue,  which  is  a  hydro -ferro-cy  an  ate  (prussiate)  of  the 
peroxide  of  iron. 

Aero  Hydro-Muriatic.     See  Hydro-chloric  acid. 

Acid  Hydho-Selenic.  A  colourless  gas  of  an  odour 
similar  to  that  of  sulphuretted  hydrogen;  its  action  upon 
the  animal  economy  is  most  deleterious :  it  is  soluble  in 
water,  reddens  litmus,  and  stains  the  skin  brown.  It  is 
obtained  by  treating  the  selenite  of  iron,  (spongy  gypsum,) 
with  liquid  muriatic  acid.  It  was  discovered  and  exam- 
ined  by  Berzelius. 

Acid  Hydro-Sulphuric.  Sulphuretted  Hydrogen.  Is 
a  gas  of  a  very  disagreeable  odour ;  it  is  without  colour, 
and  burns-  in  the  atmosphere  with  a  bluish  flame.  Its 
specific  gravity  is  1*1912,  it  reddens  litmus  but  feebly,  is 
decomposed  by  a  great  number  of  simple  bodies  ;  chlo- 
rine at  the  ordinary  temperature  precipitates  its  sulphur, 
iodine  acts  upon  it  in  the  same  manner,  especially  if  it  be" 
in  a  humid  state.  Most  of  the  metals  absorb  the  sulphur 
and  set  the  hydrogen  free.  When  heated  in  contact 
with  potassium  and  sodium,  it  forms  a  compound  which 
results  from  the  combinations  of  the  metal  with  the  sul- 
phur and  a  certain  quantity  of  sulphuretted  hydrogen,  a 
portion  of  the  hydrogen  being  set  free.  (Gay-Lussac  and 
H%enardy  Researches  Physico-Chemical) 

Many  acids  decompose  sulphuretted  hydrogen  at  the 


ordinary  temperature  :  this  is  always  done  by  abstracting 
ihc  hydrogen.  Among  Hie  acids  that  have  this  effect. 
tire  the  chloric,  nitric,  nitrous,  sulphurous,  and  sulphi 
Waier  dissolves  about  three  times  its  volume  at 
and  at  the  ordinary  pressure.  In  this  state  it  precipi- 
tates the  solution  of  lire  deutoxide  of  arsenic  yellow,  and 
ihe  solutions  of  lead,  copper,  and  bismuth,  black.  'Die 
gas  which  the  solution  contains  is  eliminated  by  heat; 
this  gas  contains  a  volume  of  hydrogen  equal  to  its  ova; 
it  is  composed  in  weight  of  100  of  sulphur,  and  of  6-18 
of  hydrogen.  It  is  prepared  by  treating  at  a  moderate 
heat  the  sulphuret  of  iron  with  diluted  sulphuric  t 
or  the  sulpburet  of  antimony  with  muriatic  acid. 
necessary,  while  preparing  it,  to  avoid  respiration  tfi 
much  as  possible,  for  its  properties  are  in  a  high  degree 
poisonous,  as  is  the  case  with  almost  all  the  binary  c 
binations  of  hydrogen. 

Acid  Htdro-X*mthic.  A  name  proposed  by  Zeise, 
to  designate  the  combination  of  hydrogen  with  sulphur 
and  carbon,  which  combination  he  considered  as  a  pecu- 
liar acid. 

Acid  Hvpo-Nitrous.  (Hypo-Nitreax.)  Per-nilrous. 
Gay-Lussac  named  thus,  an  acid  composed  of  100  of  ni- 
trogen and  1 50  of  oxygen  ;  it  has  never  yet  been  insula, 
led,  lor  it  is  destroyed  in  the  attempt  to  separate  it  from 
the  potash,  the  only  base  with  which  it  has  yet  been  com- 
bined. 

Acid  Hvpo-Pbosthorous.  (Htftx>-i>!io.<?i>lu>reitx.)  Li- 
quid, uncrystallizable,  very  sapid,  is  easily  decomposed  by 
heat.  If  the  operation  is  carried  on  in  a  retort,  phosphu- 
retted  hydrogen,  from  the  phosphorous  and  the  phosphoric 
acid,  is  obtained.  Ii  is  very  soluble  in  water,  and  com. 
tnunicates  this  property  to  ail  the  sails  which  it  forms. 
According  to  Dulong,  the  discoverer  of  this  acid,  it  is 
•■omposed  of  100  of  phosphorus  and  3?'44  of  oxygen. 
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It  is  obtained  by  dissolving  the  phosphuret  of  barium  in 
water ;  the  result  is  a  soluble  hypo-phosphite  of  .barytes, 
the  base  of  which  is  precipitated  by  a  suitable  quantity 
of  sulphuric  acid.  The  liquor  must  then  be  filtered  and 
concentrated  by  a  careful  evaporation. 

Acid  Hypo-Phosphobic.  (Hypo-Phosphoriqtw.)  Li- 
quid, viscous,  very  sapid,  having  a  slight  odour  of  phos- 
phorus, decomposing  by  heat  and  transforming  itself  into 
phosphoric  acid  and  phosphuretted  hydrogen,  which 
inflames  at  the  mouth  of  the  vessel  which  contains  it. 
[t  decomposes  rapidly  in  contact  with  any  salifiable  base, 
becoming  phosphorous  and  phosphoric  acid ;  from  this 
circumstance  Dulong  has  inferred  that  it  is  but  a  combi- 
nation of  the  two  acids.  It  is  obtained  by  slowly  burn- 
ing sticks  of  phosphorus  in  the  damp  air.  According  to 
Thenard,  this  acid  is  formed  of  100  of  phosphorus  and 
110*39  of  oxygen. 

Acid  Hypo-Sulphurous.  (Hypo-Sulphurcux.)  Com- 
posed of  100  of  sulphur  and  50  of  oxygen. 

Acid  Hypo-Sulphuric.  (Hypo-Svlphurique.)  Com- 
posed of  100  of  sulphur  and  135  of  oxygen.  Its  disco- 
very, and  the  study  of  its  properties  are  due  to  Gay- 
Lussac  and  Welter.  It  is  a  colourless  liquid,  always  re- 
taining a  certain  quantity  of  water.  When  it  contains  the 
least  possible  quantity,  its  density  is  1*347,  and  then  it  has 
commenced  a  decomposition  into  sulphurous  and  sulphu- 
ric acids.  It  easily  combines  with  salifiable  bases.  It  is 
obtained  by  passing  a  current  of  sulphurous  acid  gas  into 
water,  which  holds  in  suspension  the  peroxide  of  manga- 
nese. Exposed  to  cold  it  produces  a  neutral  compound  of 
hypo-sulphate  and  sulphate  of  manganese  This  solu- 
tion is  treated  with  powdered  barytes  ;  it  is  heated,  then 
filtered ;  a  current  of  carbonic  acid  gas  is  then  passed  into 
it  ;  after  having  been  boiled  it  is  again  filtered.  The  hy- 
po-sulphate is  crystallized,  re-dissolved,  and  the  barytes 
precipitated  by  a  careful  addition  of  sulphuric  acid.   The 
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acid  is  concentrated  under  the  receiver  ol"  the  pneumatic 
<'i*tem. 

Acid  Igazfsic.  (Tgaxurique.)  Thia  acid  appear* 
under  the  form  of  little  white  needles,  very  light,  very 
nciil,  and  soluble  in  water  and  alcohol.  The  igazurate  of 
sinimon ia  forma  with  the  sulphate  of  copper,  a  line  green 
colour,  and  gives  place  to  a  granular  and  crystalline  pre- 
cipitate. The  knowledge  of  thia  acid  is  due  to  Pclletier 
andCaventon.  It  exists  in  St.  Ignatius' bean,*  the  vomica 
nut,f  and  probably  in  the  other  apecies  of  the  genus 
Stri/chnos. 

Arm  IoDOiis.  (Iadeux.)  Liquid,  of  an  amber  yel- 
low, an  oily  consistence,  of  an  odour  similar  to  that  of 
ihe  oxide  of  chlorine  ;  it  reddens  litmus,  volatilizes  at 
123°,  is  soluble  in  water  and  alcohol.  Sulphuric  acid  de- 
composes it,  and  precipitates  the  iodine.  It  is  obtained 
by  triturating  a  mixture  of  iodine  and  chlorate  of  potash, 
introducing  the  mixture  into  a  retort,  and  heating  it  with 
a  spirit  lamp.  The  iodous  acid  is  disengaged  in  the 
lorm  of  yellow  vapours,  which  are  condensed  in  the  re- 
ceiver ;  oxvgen  is  also  eliminated,  and  a  small  quantity  of 
iodine  is  volatilized. 

Thia  acid  was  discovered  and  studied  by  Sementini. 

Acid  Iodic.  (lodique.)  Solid,  inodorous,  white,  trans- 
lucid  ;  changes  blue  vegetable  colours  lo  red,  and  then 
destroys  all  colour.  Its  density  exceeds  that  of  sulphu- 
ric acid.  At  a  high  temperature  it  is  changed  into  iodine 
and  oxygen  gas,  Most  of  the  strong  acids  decompose  it, 
except  the  sulphuric  and  phosphoric,  which  appear  to 
form  combinations  with  it ;  it  detonates  if  heated  with 
sulphur  or  carbon.  This  acid  is  formed  of  100  of  iodine 
and  31-927  of  oxygen.  The  weight  of  an  atom  is  20-625. 
U  ik  obtained  by  treating  iodine  with  the  protoxide  of 
'■lilorine.     It  was  discovered  by  Gay-Lussac. 
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Acid  Iodo -Sulphuric.  The  name  of  a  'crystalline 
compound,  of  a  pale  yellow,  which  iff  obtained  by  pouring 
sulphuric  acid,  drop  by  drop,  into  a  hot- and  concentrated 
solution  of  iodic  acid.  These  little  crystals  appear  to 
contain  water ;  brought  in  contact  with  potash  or  soda, 
they  form  an  iodate  and  a  sulphate.  Nitric  and  phospho- 
ric acids  form  with  the  iodic  acid  analogous  compounds. 

Acid  Iatrophic.  (Iatraphique.)  A  name  given  by 
Pelletier  and  Caventon  to  a  liquid  acM,  colourless,  of  a 
very  strong  odour,  very  soluble  in  water,  which  they  have 
found  in  the  oil  of  the  jatropha  plant. 

Acid  Karabic  This  is  the  Succinic  acid.  (See  this 
word.) 

Acid  Kinic.  (Kinique.)  White,  solid,  crystalline, 
very  acid,  strongly  reddens  litmus,  has  not  a  bitter  taste  ; 
heat  decomposes  it,  and  produces  pyro-kinic  acid  equally 
crystallizable.  The  kinic  acid  has  been  found  only  in  the 
quinquina,  united  to  lime  and  perhaps  also  a  little  qui- 
nine  and  cinchonine.  It  is  extracted  from  the  kinate  of 
lime  by  precipitating  the  base  with  oxalic  acid.  It  was 
discovered  by  Vauquelin.     . 

Acid  Kinovic  (Kinovique.)  A  name  given  by  Pel- 
letier and  Caventon  to  an  acid  which  they  found  in  the 
heart  of  the  kina  nova,  a  tree  which  grows  in  Africa. 
It  in  some  respects  resembles  the  oily  acids ;  it  is  white, 
light,  flosculous,  scarcely  soluble  in  water,  but  very  soku 
ble  in  ether  and  alcohol. 

Acid  Krameric.  (Kramerique.)  Peschier  discovered 
this  acid  in  the  root  of  the  ratania.  After  many  attempts, ' 
he  at  length  obtained  it  crystallized  under  the  form  of 
elongated  prisms,  of  a  very  styptic  taste*  This  acid  is 
peculiar  in  having  so  great  an  affinity  for  barytes  as  to 
take  it  from  sulphuric  acid.  4 

Acid  Laooic.  This  Jias  been  discovered  in  stick  lac* ; 
it  is  solid,  crystalline,  of  a  clear  wine  yellow,  of  an  acid 
taste,  soluble  in  water*  alcohol,  and  ether.  It  precipitate* 
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solution!  of  lead  and  mercury  while  ;  but  it nets  neitaei 
upon  lime,  water,  nor  upon  tlio  nitrates  of  silver  and  Ira- 
rytos.  Mono,  or  in  combination,  il  (jives  n  whito  procipi- 
tn(o  wilb  iho  hilIis  of  iho  peroxides  of  iron. 

Acin  Lactic.  Its  existence  is  still  uncertain.  It  may 
l»>  lint  i lnj   acetic  iicul  united  in  11  vegetable  mutter,  or 

pwbtfM  Hiiiim  u  the  i «  acid,    Soheele  discovered 

it  in  sour  whoy  ;  according  lo  Ilcr/clins,  it  exists  also  iti 
blood.  It  is  u  thick  liquid,  uncryslalli/tddc,  .soluble  in 
water  mid  alcohol,  combining  with  bases,  and  forming  in 
most  cases  soluble  salts.  It  is  usually  obtained  froa 
iv  bey. 

Acm  Lami'ii-.  A  nniitc  given  to  the  product  which  i# 
formed  during  Ibo  contncl  of  inlhimeii  plulina  wilb  the 
vapour  of  other;  il  appears  lo  be  composed  of  acetic 
Mid,  and  B  compound  of  hydrogen  mid  curiam. 

Acid  Lot  t  sin  .  (From  Jocusfn,  in  French  stwtrrclle.) 
An  acid  said  to  he  found  m  the  locust,  hut  not  sufficiently 
known  to  br  distinguished  IV. >:u  ncolie  aeid. 

Ac  in  Malic  (From  Malm,  a  genus  of  plants  which 
■■until  ins  llin  apple.)  Lii|uid,  colourless,  crystal  I  izablo, 
of  a  very  acid  taste  ;  is  decomposed  by  lieut.  and  among 
"Ihci  products  givos  a  peculiar  acid,  culled  pyro-nialic. 
Nitric  acid  changes  it  to  oxalic  acid.  It  does  uoi  net 
UpM  die  mimics  of  lend  knd  ailvur.       Ac ding  to  Van. 

,|ii<dm,  il  is  in  woigbi  composed  of  38-H  of  ciirbon,  64-9 
of  oxygen,  and  Iti'H  of  hydrogen.  It  is  the  some  ncid 
which  is  sometimes  known  under  the  mime  ofuer'u'e  acid. 
It  exists  in  the  berries  uf  the  sorbus,  (mountain  ubIi.)  in 
apples,  gooseberries;  and  the  greater  part  of  acid  fruit, 
mil  the  haves  of  the  tenpirvivum  taetorum  (house 
look.)  From  (ho  last  named  plant  it  is  extracted  by  Iho 
liillowing  prooeu  I  Tin'  juice  of  the  bouse  leek  is  sa- 
turated by  uu  oxocas  of  liine-wajer,  about  three  quarters 
of  the  liquor  separated  from  tbo  excess  of  lime  is  then 
evaporated  ;  this  deposited,  during  iho  ovnpotntion,  the 
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sub-malate  of  lime,  mixed  with  a  colouring  matter ;  the 
mother  water  is  then  separated,  the  sediment  is  several 
times  washed  with  alcohol  at  about  54°,  in  order  to  direst 
it  of  the  principal  part  of  the  colouring  matter ;  it.  is  then 
treated  with  water,  which  dissolves  and  changes  the  sub- 
malate  into  a  soluble  malate  and  lime,  the  latter  remain- 
ing combined  with  a  portion  of  colouring  matter. 

The  solution  of  the  colourless  malate  of  lime  is  treated 
by  the  neutral  nitrate  of  lead ;  it  forms  a  precipitate  of  the 
neutral  malate  of  lead,  which,  being  washed  and  treated 
by  sulphuretted  hydrogen,  gives  a  colourless  solution  of 
malic  acid.  By  evaporating,  this  solution,  a  liquor  of  the 
consistence  of  sirup  is  obtained';  this,  on  standing  a  few 
days,  depositee  small  whitish  crystals. 

Acid  M  anganesic.  Hie  peroxide  of  manganese  when 
fused  with  potassa,  absorbs  oxygen  from  the  air  and  be- 
comes manganesic  acid.  This  was  discovered  by  Che- 
villot  and  Edwards.  Dr.  Forchhammer  has  obtained  it 
by  the  action  of  diluted  sulphuric  acid  upon  the  man- 
ganesite  of  barytes ;  the  manganeseous  acid,  when  liberated 
resolves  itself  into  the  deutoxide  of  manganese  and  man* 
ganesic  acid. 

AcId  Makgaritic.  (From  Margarita,  a pettrL)  White, 
insipid,  inodorous,  fusible  at  140°,  insoluble  in  water, 
very  soluble  in  alcohol  and  ether.  Most  of  the  salts  which 
it  forms  bave  a  pearly  appearance.  It  reddens  the  tinc- 
ture of  litmus,  and  with  heat  decomposes  the  sub- 
carbonates  of  potash  and  soda.  It  exists  in  the  fat  of 
dead  bodies.  It  is  obtained  by  treating  pork  grease  or 
human  grease  with  potash.  According  to  Chevreul, 
this  acid  is  a  hydrate,  containing  3*52  of  water,  with  100 
of  dry  acid ;  and  in  a  dry  state  it  is  formed  of  8*937  of 
oxygen,  79*053  of  carbon,  and  12*010  of  hydrogen. 

Acid  Mamtn^     Hydro  Chloric  or  Muriatic  Acid. 

Acid  Marine  Dephlocistic    See  Chlorine. 
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A'  in  Mecosjic.  (So  called  from  Mtiion,  tlie  Greek 
nunc  of  poppy.)  Solid,  white,  crystalliKCS,  sometimes 
with  well  defined  crystals;  it  melt*  ami  sutitanen  aiatfT-, 
i«  easily  dissolved  in  water  and  alcohol.  Thin  nota- 
tion reddens  litmus,  mid  with  the  Halts  of  iron  posaesaes 
tliu  peculiar  property  of  changing  ils  colour  to  a  fine  red. 
-  without  producing  any  precijiitute  ;  it  acts  upon  the  sulu- 
liuu  ol'corroaivt!  sublimntn,  mid  produce*  in  the  notation  of 
the  sulphate  of  copper,  ndepositc  of  pule  yellow  powder.  It 
combine:*  with  alkalies,  and  produces  soluble  salts.  This 
acid  wus  discovered  in  opium  by  tinrtuerner,  and  we  are 
indebted  to  Itolnuuet  for  the  host  method  of  preparing  it. 
For  this  purpose  un  infusion  of  opium  should  ha  boiled 
with  11  certain  ij  limit  it  y  of  magnesia,  and  the  depomte 
which  is  formed,  collected;  this  is  the  nub.meconaUt  of 
magnesia  ;  it  is  washed  and  first  treated  With  diluted  ul- 
COhol,  then  with  concentrated  nlcdhol ;  but  the  sub. 
mt '.on uie  can  never  be  entirely  deprived  of  its  colouring 
matter.  Diluted  sulphuric  acid  is  then  poured  upon  the 
sub -in  neonate,  it  is  healed,  and  a  solution  of  the  mu- 
riatc  of  barytes  is  added.  A  precipitate  of  meconate 
and  of  sulphate  of  barytes  is  formed.  The  pre- 
cipitate is  washed,  and  then  with  heat  acted  upon  by 
weak  sulphuric  acid,  which  decomposes  the  meconate 
of  barytes.  This  decomposition  is  lass  prompt  than  it 
would  bo  but  for  a  colouring  matter  that  hinders  the 
action  of  the  acid.  The  residue  is  filtered  and  washed  in 
a  great  quantity  of  water ;  the  liquors  are  united  and  sub- 
mitted to  evaporation.  The  meconic  acid  separates  ;  it  is 
then  washed  in  a  little  cold  water,  dried,  and  sublimed 
witli  a  gentle  heat. 

Acm  Mellitic.  Solid,  may  be  crystallized  in  tittle 
prisms  or  needles,  of  a  sharp  and  bitter  taste,  soluble  in 
water.  It  forms  in  the  waters  of  live,  barytes,  and 
.itrontian,  white  precipitates  soluble  in  nitric  and  hydro- 
chloric acids.    It  precipitates  tho  nitrate  of  copper  white , 
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the  nitrate  of  iron  a  reddish  yellow,  the  acetate  of  lead 
and  the  nitrate  of  mercury  white.  It  combines  with  pot- 
ash. It  exists  combined  with  alumine,  in  the  mineral 
called  meficfey  or  honey-stone.  It  is  obtained  by  treating 
the  pulverized  mineral  with  boiling  water ;  the  water  dis- 
solves the  acid,  and  a  small  portion  of  the  alumine ;  the 
liquor  is  concentrated,  and  the  alumine  precipitated  with 
alcohol.  It  is  then  filtered  and  carefully  evaporated  to 
dryness  ;  a  yellow  mass  is  now  obtained,  which  must  be 
purified  by  several  crystallizations.  Klaproth  was  the 
discoverer  of  this  acid. 

Acid  Menispbbmic.  Extracted  by  Bouilay,  from  die 
memspermum  cocculns.  Among  its  properties  are  those 
of  not  affecting  lime-water,  and  of  forming  with  barytes 
a  soluble  salt ;  of  precipitating  the  nitrate  of  mercury 
gray,  the  nitrate  of  silver  a  deep  yellow,  the  muriate  of 
tin  yellow,  the  muriate  of  gold  a  reddish  brown  ;  of  not 
acting  upon  the  solution  of  proto-sulphate  of  iron ;  of 
forming  in  the  solution  of  the  deuto-sulphate  of  iron,  a  deep 
green  precipitate  ;  of  forming  an  abundant  precipitate  in 
the  solution  of  the  sulphate  of  magnesia,  and  of  not  being 
changed  into  oxalic  acid,  by  nitric  acid.  It  is  obtained 
by  treating  a  strong  infusion  of  the  nuts  of  the  mems- 
permum cocculus*  with  the  nitrate  of  barytes ;  treating  the 
precipitated  menispermate  of  barytes  with  alcohol,  in 
order  to  carry  off  the  colouring  matter,  and  afterwards 
treating  it  with  sulphuric  acid,  to  obtain  the  menispermic 
acid. 

Acid  Mephitoc.     See  Carbonic  Acid. 

Acid  Moltbdous.  Solid,  white,  soluble  in  water,  sul- 
phuric, hydro-chloric  and  nitric  acids ;  reddens  the  tinc- 
ture of  litmus.  It  is  composed  of  100  of  molybdenum, 
and  34  of  oxygen.  It  is  obtained  by  triturating  with 
water  a  mixture  of  1  part  ef  molybdenum,  and  2  parts  of 
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molvbdic  acid,  and  in  boiling  (lie  liquor,  ' 
blue  precipitate. 

Acid  Molyhixi:.  White,  solid,  inodorous,  little  sapid, 
very  soluble,  reddens  the  tincture  of  litmus.  Its  specific 
gravity  is  3-46.  It  volatilizes  at  a  certain  temperature,  but 
if  kept  from  contact  with  the  air,  it  melts  and  crystallizes 
in  cooling.  Most  of  the  bodies  which  have  a  certain 
affinity  for  oxygen,  take  from  it  a  portion  of  this  sub- 
stance, and  reduce  it.  to  the  state  of  molybdous  acid.  It 
is  formed  of  100  of  metal,  and  50  of  oxygen.  It  exists 
in  molybduted  lead ;  but  is  always  obtained  from  the 
sulphuret  of  molybdenum,  first  by  pulverizing  and 
roasting,  then  beating  it  with  a  solution  of  potash ;  the 
molybdate  which  is  formed  is  decomposed  by  sulphuric 
acid,  and  the  molvbdic  acid  is  precipitated. 

Acid  Mohic  or  Mohowlic.  This  acid  crystallizes  in 
verv  sharp  needles  of  a  yellowish  colour  and  an  acid 
taste.  It  reddens  the  tincture  of  litmus,  and  dissolves  in 
water  and  alcohol.  If  heated  in  contact  with  the  air, 
one  portion  is  decomposed,  and  produces  a  gas  in  which 
the  other  portion  volatilizes,  and  condenses  itself  into 
prismatic  crystals.  It  forms  with  lime,  a  salt  little  so- 
luble. This  acid  was  discovered  by  Klaproth.  It  is 
found  combined  with  lime,  forming  little  brown  grains 
on  the  bark  of  (lie  white  mulberry.  It  is  obtained  by 
boiling  this  bark  in  a  large  quantity  of  distilled  water. 
This  is  evaporated,  and  the  morale  of  lime  is  obtained ; 
this  latter  substance  is  boiled  with  an  excess  of  the  ace- 
tate of  lead,  and  the  morale  of  lead  which  has  been  pro- 
duced, is  decomposed  by  sulphuretted  hydrogen. 

Acid  Mtrcic.  (From  mucus,  it  being  generally  obtained 
from  gum.)  White,  pulverizahle,  little  sapid,  scarcely 
soluble,  it  feebly  reddens  the  tincture  of  litmus.  In  its 
decomposition  by  heat,  it  yields  a  peculiar  acid,  sus- 
ceptible of  crystallization.  According  to  Scheele, 
'ho  discovered   this  acid,  it  is  soluble   in   alcohol. — 
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It  precipitates  the  waters  of  lime,  barytes,  and 
strontian,  but  the  precipitate  is  dissolved  anew  in 
an  excess  of  acid.  It  acts  upon  the  nitrates  of  silver, 
and  mercury,  also  upon  the  acetate,  the  nitrate  and 
the  hydro-chlorate  of  lead ;  but  it  does  not  act  upon  the 
salts  of  magnesia  and  alumine,  upon  the  hydro-chlorate 
of  tin  and  mercury,  nor  upon  the  sulphates  of  iron,  zinc, 
manganese,  and  copper.  This  acid  is  always  a  product 
of  art.  It  was  first  obtained  by  heating  the  sugar  of 
milk  with  nitric  acid ;  on  this  account  it  was  called  mku  , . 
chclaetic  acid,  but  it  is  now  known  to  be  afforded  by  all 
gums,  and  from  thence  is  the  term,  mucic  acid.  In  ob- 
taining it  from  the  sugar  of  milt,  three  parts  of  nitric 
acid  are  heated  with  that  substance ;  in  the  bottom  of 
the  retort  is  found  a  white  powder,  which  by  washing 
may  be  rendered  pure;  this  is  the  mucic  acid.  It  is 
composed  in  weight  of  carbon,  33*69,  of  oxygen,  62*69, 
and  hydrogen,  3a62.  {Gay.Lussac  and  Thenard.)  The 
results  of  Berzelius  are  a  little  different. 
Acid  Muriatic  See  Hydro-chloric  Acid.* 
Acid  Phlogisticatkd  Muriatic.  See  Chlorine. 
Acid  Hypkr-Oxygenated  Muriatic     See  Oxide  of 

Chlorine. 

Acid  Nanceic.     See  Zumic  Acid.    .  *" 

Acn>  Nitrous.  (Acide  Ntireux.)  The  physical  cha- 
racters of  this  acid  are  very  valuable  and  curious.  It 
was  for  a  long  time  considered  as  a  gaseous  body ;  but 
Dulong,  who  examined  it  with  his  ordinary  sagacity,  con. 
aiders  it  as  liquid  at  the  ordinary  temperature  of  the*  . :  '■•■■ 
atmosphere.  Its  colour  varies  according  to  the  degree  of  '  \^f 
heat  to  which  it  is  exposed,  from  59°  to  83°.  It  is 
orange  coloured  at  32°.  Ita  density  is  1-451 ;  it  boils 
at  83°.  In  contact  with  oxygen  and  the  vapour  of 
water,  it  is  changed  into  nitric  acid;  inflamed  bodies 

■c  - 
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which  are  immersed  in  it  continue  to  burn. 

different  bodies  in  much  the  same  manner  i 

If  brought  in  contact  with  sulpurei  ted  hydrog< 

nary  temperature,  it  precipitate*   the  sulphi 

with  concentrated  sulphuric  acid,  a  crystalli 

decomposable  by  water.     Nitrous  acid  is  in 

posed  of  1  of  nitrogen  and  2  of  oxygen,  o 

100  of  oxygen,  and  44-25  of  nitrogen.      It  i 

heating  in   a    small   retort,  very  dry  neutral    nitrate  of 

lead  ;  the  acid   passes  over  into   a  receiver   surrounded 

with  a  cooling  mixture. 

Nithic  Acid.  This  substance  was  discovered  in  1825 
by  Raimond 'Hill,  who  called  it  the  spirit  of  nitre,  be- 
cause lie  had  obtained  it  by  heating  a  mixture  of  clay 
and  the  salt  of  nitre,  (nitrate  of  potash.)  It  contains 
always  a  certain  quantity  of  water,  without  which  it  can- 
not exist.  According  to  Gay-Lussac,  the  specific  gra- 
vity of  that  which  contains  the  least  water  is  1-510  at 
G5°. 

It  is  a  colourless  liquid,  with  a  peculiar  odour,  of  a 
taste  extremely  caustic,  so  much  so,  thai  it  disorganizes 
animal  mailer  with  which  it  cotnes  in  contact.  It  red- 
dens  strongly  the  tincture  of  limius.  It  boils,  according 
lo  Thenard,  at  187'',  and  decomposes  at  a  red  heal. 
The  products  of  this  decomposition  an;  oxygen  and  wa- 
ter. It  congeals  at  60^  below  zero,  bin  never  becomes 
very  solid.  When  highly  concentrated,  it  is  decomposed 
by  the  solar  light  as  effectually  as  by  red  heat.  Most 
combustible  bodies  decompose  nitric  acid  by  attracting  its 
oxygen ;  the  quantity  of  oxygon  absorbed  vanes  accord. 
to  the  affinity  of  the  body  for  oxygen,  and  according  to 
the  temperature  under  which  the  experiment  is  made. 
This  nitric  acid  may  be  transformed  into  nitrous  acid,  the 
rlentozide  of  nitrogen,  the  protoxide  of  nitrogen,  and  even 
TiUrogen.  Chlorine,  iodine,  and  nitrogen  have  no  ac- 
■'on  upon  nitric  acid ;  this  is  also  the  case  with  gold,  pis- 
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tinum,  iridium,  rhodium,  osmium,  columbium,  cerium,  tita- 
nium, chromium,  and  tungsten.  All  the  other  elements, 
metallic  and  non-metallic,  effect  its  decomposition  at  dif- 
ferent temperatures.  In  their  contact  wtih,  this  substance, 
metals  pass  to  the  state  of  an  acid  or  an  oxide,  and  in  the 
latter  case,  the  portion  of  nitric  acid  not  decomposed 
almost  always  unites  and  forms  a  nitrate.  Antimony 
and  tin  are  exceptions  to  this  rule.  In  some  cases  also, 
the  water  of  the  nitric  acid  is  decomposed,  and  hydrogen 
in  a  state  of  gas,  uniting  with  the  nitrogen  from  a  part 
of  the  nitric  acid,  combines  and  forms  ammonia.  From 
thence  the  nitrate  of  ammonia,  which  is  observed  in  the 
solution  of  some  metals  in  this  acid.  Sulphuric  acid,  ab- 
stracting the .  water  which  it  contains,  transforms  it  into 
oxygen  and  nitrous  acid.  It  seems  to  possess  the  power 
of  dissolving  a  large  quantity  of  the  deutoxide  of  nitro- 
gen. In  this  case  is  obtained  a  mixture  of  nitric  acid,  of 
nitrous  acid,  of  the  deutoxide  of  nitrogen  and  of  water. 
This  mixture  takes  different  colours  according  to  the 
quantity  of  the  deutoxide  of  nitrogen  it  contains. 

Nitric  acid  attacks  almost  all  "vegetable  substances 
which  do  not  act  as  salifiable  bases ;  it  always  yields  to 
them  a  certain  quantity  of  oxygen,  often  causing  them  to 
pass  into  the  state  of  acids.  Its  action  upon  animal  sub. 
stances  is  also  very  energetic  It  usually  decomposes 
them,  by  decomposing  itself,  and  gives  rise  to  many  of 
the  compounds  resulting  from  the  union  of  oxygen*  hy- 
drogen, carbon,  and  nitrogen ;  among  the  substances  thus 
produced  are  ammonia,  hydro-cyanic  acid,  nitrous  acid* 
malic,  acetic,  oxalic,  and  carbonic  acids,  and  a  peculiar 
yellow  and  detonating  compound,  which  is  considered  as 
a  combination  of  the  hypo-nitrous  acid  with  an  animal 
substance.     - 

Nitric  acid  is  composed  of  1  volume  of  nitrogen,  and 
2£  volumes  of  oxygen ;  or  in  weight,  of  35*12  of- nitro- 
gen, and  100  of  oxygen.     The  weight  of  its  atom  is 
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6-75.  It  has  never  been  found  free  in  nature.  It  indeed 
exists  in  places  continually  exposed  to  the  decomposition 
of  animal  substances,  or  where  substances  containing  it 
are  gradually  decomposed ;  but  it  is  always  united  to  bases, 
principally  to  lime,  magnesia,  and  potash.  It  was  formerly- 
prepared  by  making  a  mixture  of  the  nitrate  of  potasli 
and  argillite.  This  mixture  was  put  into  large  stone 
retorts  called  mines;  to  these  were  adapted  stone  re- 
ceivers,  and  these  cuines  were  placed  under  a  long  fur- 
nace, called  a  galley-furnace  ;  potash  and  alumine  com- 
bining, the  acid  was  set  free  ;  the  residue  was  heated  with 
sulphuric  acid  in  order  tn  obtain  alum.  But  as  sulphuric 
acid  is  now  furnished  at  a  low  price,  it  is  found  to  be 
more  advantageous  to  employ,  that  for  the  decomposition 
of  the  nitrate  of  potash  ;  this  salt  is  introduced  into  cast 
iron  cylinders  which  communicate  with  stone  receivers ; 
sulphuric  acid  and  argilliie  are  added  to  the  nitrate  of 
potash.  The  mixture  is  at  first  gently  heated,  the  fire  ia 
then  increased  until  the  acid  has  ceased  to  come  over. 
The  acid  thus  obtained  is  not  pure  :  it  is  coloured  yellow, 
more  or  less,  by  the  ileuioxide  of  nitrogen  ;  it  also  con- 
tains a  little  of  muriatic  acid,  and  a  small  quantity  of 
sulphuric  acid  ;  this  is  abstracted  by  distilling  it  with  a 
small  quantity  of  the  nitrate  of  potash  ;  it  is  afterwards 
heated  in  the  open  air,  in  order  to  disengage  the  deut- 
oxide  of  nitrogen,  and  the  muriatic  acid.  In  order  to 
obtain  the  nitric  acid  in  a  pure  state  for  medicinal  pur- 
poses, add  to  the  common  acid  the  nitrate  of  burytes,  un- 
til it  cease  to  form  any  precipitate  ;  then  use  with  equal 
care  the  nitrate  of  silver ;  and  for  fear  that  a  little  of 
these  nitrates  may  be  retained,  the  acid  should  be  dis- 
tilled anew;  it  will  then  be  perfectly  pure.  This  is  one 
of  the  acids  in  most  common  use.  It  is  known  in  com. 
merce  under  the  name  of  aqua  fortis,  or  strong  water ; 
when  diluted,  it  is  called  single.     It  is  much  used  as  a. 
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re-agent ;  and  in  pharmacy,  in  order  to  prepare  different 
salts,  oxalic  acid,  oxygenated  pomatum,  dec. 

Acid  Nitro-Hydro-Chaoric.  See  Acid  Hydro- 
Chhro-Nitric. 

Acid  Nitro-Leucic.  Braconnot  gives  this  name  to 
the  combination  of  nitric  acid  with  leucine.  According 
to  him,  this  is  an  acid  different  from  the  nitro-saccharic 
acid,  and  susceptible  of  uniting  with  bases. 

Acid  Nitro-Muriatic     See  Hydro-CMoro-Nitric.* 

Acid  Nitro-Saccharic.  A  name  proposed  by  Bra- 
connot to  designate  the  combination  which  the  nitric  acid 
forms  with  a  peculiar  crystalline  matter  which  results 
from  the  action  of  sulphuric  acid  upon  gelatine.  This 
acid  is  solid,  crystallizes  in  prisms,  is  colourless  and  stri- 
ated, fuses  upon  coals,  forms  with  lime  a  salt  not  deli- 
quescent ;  is  little  soluble  in  alcohol,  and  forms  with  the 
oxide  of  lead  a  detonating  salt.  Thenard  properly  re- 
gards the  mineral  acid  which  enters  into  its  composition 
as  the  hypo-nitrous  acid. 

Acid  Oleic  The  discovery  of  this  acid  and  the  study 
o£  its  properties  are  due  to  Chevreul.  It  is  liquid,  co- 
lourless, of  an  oily  consistence,  a  rancid  odour  and  taste. 
Its  specific  gravity  at  60°  is  0*898..  Heat  decomposes 
it,  except  in  a  vacuum,  where  it  volatilizes.  It  congeals 
at  a  little  above  32°,  and  forms  a  crystalline  mass.  Water 
does  not  dissolve  it,  but  it  dissolves  in  alcohol ;  it  unites 
to  stearic  and  margaritic  acids,  and  it  decomposes  the 
sub-carbonates.  It  exists  in  the  fat  of  dead  bodies;  is 
obtained  by  treating  pork  grease  with  potash.  It  con- 
tains £*95  of  water  to  100  of  dry  acid.     In  the  dry  state 

*  In  most  English  books  of  chemistry,  the  term  Nitro-Muriatic  is  used  to 
designate  this  substance,  which  is  the  4f««  Regi*  of  the  ancients.  Bat,  ac- 
cording to  the  present  commonly  received  theory  of  chlorine,  the  term  hydro- 
cklTO-nitrtc  is  most  correct,  as  designating  its  compounds.  Tet  the  terms  mu- 
riatic acid,  muriates,  fee. ,  are  already  so  firmly  established  by  custom,  that  they 
will  still  continue  to  be  used,  notwithstanding  their  imperfect  signification ;  it 
is  however  important  that  the  chemical  student  should  be  familiar  with  the  new 
nomenclature  founded  on-  the  chwridic  theory. 
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it  is  in  weight  composed  of  7-IH1  of  oxygen,  S0-D4  of  our 
lion,  um!  11-35  of  hydrogen. 

Ann  Oxalic.  White,  solid,  crystallizes  m  -mil)  Cur 
priMM  with  four  (aces  lurmirialeii  by  dihedral  summits. 
It*  taste  in  very  strong,  it  deeply  reddens  the  tincture  of 
litmus.  Honied  in  u  retort  it  fuses  in  its  water  of  cry*. 
lolli/.ntion  i  afterwards  one  part  is  decomposed,  the  other 
volatilise!  and  condenses  in  the  neck  of  Iho  retort.  Sub- 
mitted to  U  red  heal,  without  lining  in  contnet  with  the 
iiir,  it  leaves  no  residue  of  e.lmreonl.  It  i*  soluble  in  two 
parts  of  cold  wnlor,  dissolves  less  os-wily  in  tilouliul.  It* 
affinity  for  Una  is  such,  that  it  takes  it  from  wilj-huni 
oci'l.  The  oxulate  which  is  thus  formed  is  insoluble  in 
an  excess  of  oxalic  itriil.  Modern  chemists  arc  not 
agreed  lib  to  the  com  position  of  thii  scid.  MM.  (iay- 
Lussac  mid  Thonant  consider  it  us  found  in  weight  of 
carbon  '20-aOfi.  oxygen  70-681),  hydrogen  'J-7-15.  I  lento. 
litis  found  it  in  weight,  composed  of  carbon  &KI5,  of 
oxygon  68 '41,  or  in  volume  of 'J  of  vnpour  of  earhou  and 
:i  of  oxvgen.  M.  Dnlong  considers  it  M  composed  of 
carbonic  ueid  and  bvdrogen,  and  M.  Dobrroinor  sup. 
poses  it  to  be  produced  by  a  combination  of  one  volume 
of  carbonic  acid  with  one  volume  of  the  oxide  of  carbon 
and  ono  proportion  of  water.  It  is  never  found  in 
nature  but  in  combination  -with  potash  and  lime.  The 
lirst  of  these  combinations  exists  in  the  Omit*  Acetosella, 
(wood  sorrel,)  the  second  in  the  root  of  the  rhubarb. 

The  oxalic  acid  is  in  chemistry  employed  as  a  re- 
agent, and  in  the  arts  it  is  used  lo  remove  colours  whose 
liases  are  iron.  The  oxalic  acid  is  obtained  by  treating 
in  a  retort  sugar  or  starch  with  nitric  acid.  These  sub- 
stances  are  not  usually  transformed  into  oxalic  acid  at 
the  first  operation,  unless  nitric  acid  be  in  excess.  .  The 
malic  and  acetic. acids  are  obtained,  and  these  are  trans- 
formed into  oxalic  acid,  by  treating  them  with  a  new 
quantity  of  nitric  acid.     At  first  very  large  crystals  are 
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untamed,  but  as  the  crystallization  is  successively  repeat* 
ed,  they  are  deprived  of  the  nitric  add  which  they  con- 
tain, and  appear  wader  the*  form  of  prisms,  move  and 
mere  delicate.  Hub  acid  is  also  obtained  by  decompos- 
ing the  oxalate  of  lead  by  sulphuretted  hydrogen,  filter- 
ing and  evaporating  the  liquor ;  on  cooling,  the  crystals 
are  deposited. 

Acid  Pbb-Nitroub.     See  Hypo-N&rous  Add. 

Acid  Phogkhic.  This  acid  results  from  the  action  of 
the  alkalies  upon  phocenine.  It  is  a  colourless  liquid, 
having  a  strong  odour ;  it  boils  at  212°,  remains  liquid 
at  10°.  It  volatilizes  with  water  without  being  decom- 
posed, but  is  decomposed  if  distilled  pure.  It  resembles 
the  volatile  oils  in  some  of  its  characters ;  Kke  them  it  iB 
nflamed  by  the  approach  of  an  ignited  body ;  it  scarcely 
dissolves  in  water,  but  is  readily  dissolved  in  alcohol. 
Chevreul,  to  whom  we  are  indebted  for  the  discovery  of 
this  acid,  found  it,  though  in  small  quantities,  in  the  oil 
of  the  dolphin  and  the  porpoise,  also  in  the  berries  of  the 
snow-ball,  (viburnum  opulus.)  The  phocenic  acid  con- 
tains 9*89  parts  of  water  to  100  of  dry  acid,  or  on  a  mi- 
note  analysis-  is  found  to  contain  in  weight,  carbon  06*870, 
oxygen  26-030,  hydrogen  7*580. 

Acid  Phosphatic.  Dulong  and  some  other  chemists 
name  thus  the  acid  already  described  under  the  head  of 
hypo-phosphoric  acid.  This  acid  was  often  described 
under  the  name  of  phosphorous  aridy  when  of  the  four 
combinations  of  phosphorus  with  oxygen,  this  and  the 
sulphuric  alone  had  been  discovered. 

Acid  Phosphorous.  liquid,  colourless,  inodorous, 
very  acid,  very  soluble  in  water,  decomposable  by  heat, 
and  capable  of  forming  with  bases,  salts  which  differ 
essentially  from  the  phosphates  and  the  hypo-phosphates. 
Dulong  considers  it  as  formed  of  100  of  phosphorus  and 
74*88  of  oxygen.  The  weight  of  its  atom  is  4*67.  Thi* 
arid  is  not  used  in  the  arts'.     It  wis  discovered  by  D~ — 
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Phosphorous  acid  is  obtained  by  treating  the  proto.ehlo 
ride  of  phosphorus  with  water.  Il  is  sufficient  to  evapo- 
rate (he  water  in  order  to  obtain  it  pure. 

Aoin  Phosphoric.      This  acid  is  while,  nolid,  colour- 
less,    luri.ii-;,  heavier  than  water,  at  rod  heat  it  melts 

into  colourless  glass  ;  at  this  temperature  it  la  decom- 
posed by  carbon,  potassium,  sodium,  iron,  ainc,  tin, 
and  some  other  metals.  The  products  which  are  obtain- 
ed vary  according  to  the  quantity  of  metal  in  relation 
io  that  of  phosphoric  acid.  It  acts  upon  silver  in  con- 
tact with  the  atmosphere  hut  at  an  elevated  temperature. 
Chemists  are  not  agreed  with  respect  to  tiie  composition 
of  this  acid.  We  consider  it  with  Dulong  as  formed  of 
100  of  phosphorus  and  124'80  of  oxygen.  Its  uses  are 
not  numerous.  It  is  employed  in  some  analyses.  It  is 
obtained  by  burning  apiece  of  phosphorus  under  D  bell- 
glass,  upon  mercury,  in  oxygen,  or  in  atmospheric  air. 
The  acid  which  is  funned  is  in  flakes  resembling  snow. 
It  is  usually  prepared  by  placing  upon  a  sand-bath  u  In- 
bulaled  retort  furnished  with  an  adapter  and  a  spherical 
receiver  terminated  by  two  flasks  of  Wunlfe's  apparatus. 
Sometimes  the  two  flasks  are  not  added,  and  Ihey  are 
dispensed  with  by  Inling  the  joints.  Into  the  retort  is 
put  eight  parts  of  nitric  acid  ;  this  being  made  to  boil, 
ono  purl  of  phosphorus  cut  into  small  pieces  is  added. 
When  part  of  the  liquid  is  distilled,  the  apparatus  is  left 
to  cool,  the  distilled  product  poured  into  n  retort,  and  the 
operation  continued  until  Ihu  gas  ceases  Io  he  evolved. 
The  liquid  in  the  relort  is  put  into  a  plalina  crucible  where 
it  is  heated  until  it  become  vitrified.  Phosphoric  acid 
is  also  procured  by  decomposing  the  phosphate  of  ammo- 
nia by  heat,  or  the  phosphate  of  barytcs  by  sulphuric 
jcid.  Phosphoric  acid  does  not  exist  free  in  nature,  but 
ft  mokes  part  of  the  bones  of  animals,  and  is  fmtnd  corrr-. 
billed  with  several  different  oxides. 
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Acid  Pbussic.  See  Hydro-cyanic  Acid*  The  combi- 
nation of  this  acid  with  iron  was  long  known  and  used 
as  a  pigment,  by  the  name  of  Prussian  Mae,  before  its 
nature  was  understood. 

Acid  Pbussic  OxygeJiatbd.     See  Ckkm^cyamc  Acid. 

Acid  Pscudo-Kccic.  Scarcely  known.  Discovered 
by  Vauouelin,  in  the  bark  of  the  Sbycknos  pseudoJuna. 

Acid  Pyro- Acetic     See  Pyro-aeetic  spirit. 

Aran  Proo-LiemBors.     See  Acetic  Acid. 

Acid  Pyro-Citric.  It  is  one  of  the  products  of  the 
decomposition  of  citric  acid.  It  is  solid,  white,  inodorous, 
very  soluble  in  water  and  alcohol ;  it  reddens  the  tin*» 
tare  of  litmus,  and  is  peculiar  in  acting  upon  no  metallic 
solutions,  except  the  acetate  of  lead,  and  the  protoni- 
trate  of  mercury.  According  to  M*.  Lassaigne,  to  whom 
we  owe  its  discovery,  it  is  composed  of  47*5  of  carbon, 
43*5  of  oxygen,  and  9  of  hydrogen. 

Acid  Pyro- Malic  This  is  one  of  the  products  of  the 
action  of  heat  upon  malic  acid.  It  is  solid,  capable  of 
crystallizing,  fuses  at  47*5,  and  crystallizes  in  cooling. 
It  is  soluble  in  ten  parts  of  water,  and  dissolves  much 
more  easily  in  rectified  alcohol.  It  combines  with  salifia- 
ble bases  and  forms  peculiar  salts. 

Acid  Pybo-Mucic  This  is  one  of  the  products  of 
the  distillation  T>f  mucic  "acid.  It  is  white,  inodorous, 
very  sapid,  fuses  at  296°*  volatilizes  with  a  little  more 
heat,  and  on  cooling  condenses  into  a  crystalline  mass. 
It  is  soluble  in  twenty-six  parts  of  cold  water.  Alcohol 
and  warm  water  dissolve  it  more  readily.  It  does  not 
precipitate  the  acetate  of  lead.  M.  Houton-Labillardiere, 
the  discoverer,  regards  it  as  formed  of  52*118  of  carbon, 
45*806  of  oxygen,  and  2*111  of  hydrogen. 

Acid  Pybo-Tartabic  It  is  obtained  by  distilling  tar- 
taric  acid.  Like  the  preceding  acid,  it  is  found  in  the 
liquid  products  of  distillation.  It  is  white,  crystalline, 
very  sapid,  fuses  if  exposed  to  heat  in  a  close  i 
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l>arlly  decomposes  a!  a  temperature  a  little  more  elevated. 
m  easily  dissolved  m  water,  crystallizes  by  evaporation. 
and  combines  with  different  saliliable  bases. 

Acid  Rhechuc.  An  acid  found  in  the  steins  of  tin 
rhubarb,  (Rheum  tariarirvm.)     This  is  the  oxalic  acid, 

Acid   Saccharine.     The   same  us  the   oxalio   ox 
(Sec  this  word.) 

Acn>  Saccho-Lactic.     See  Made  Acid. 

At.it)  Skmacic,  It9  discovery  and  the  study  of 
properties  are  due  to  M.  Thenard.  It  is  one  of  the  pro. 
duds  of  the  distillation  of  fat.  It  is  inodorous,  little  sapid. 
heavier  than  water,  and  susceptible  of  erywfiilliziiii.ui  in 
small  white  needles.  Hen!  at  first  fuses  and  then  de- 
MMOHl  il.  It  U  vcr\  KJtttble  in  warm  water,  and  little 
so  in  cold  water;  boiling  water  which  is  saturated  Willi 
it  takes  u  nia.Hsy  form  OB  cooling.  It  is  soluble  in  alcohol, 
combines  readily  with  the  alkalies,  and  forms  with  them 
neutral  and  soluble  salts.     It  does  not  contain  nitrogen. 

A<ii>  Bllim  Solid,  while,  crystal  line,  inodorous. 
very  sapid,  strongly  reddens  the  tincture  of  litmus,  Henl 
volntili/.cs  without  decomposing  it.  It  attracts  moisture 
from  the  uir,  is  easily  dissolved  in  water  and  in  alcohol. 
Many  combustible  bodies  decompose  it  by  the  aid  of 
heat.  AcomliiiR  lo  Berxelius,  il  is  composed  of  100  of 
selenium  and  of  40-33  of  oxygen.  It  is  analogous  to 
phosphoric  acid,  in  being  obtained  by  horning  its  base, 
selenium,  in  oxygen,  or  in  treating  it  with  nitric  acid.  It 
is  not  known  to  be  of  use. 

A.  ii.  Sokbic.     See  Malic  Acid. 

Ann  Stkark!.  Solid,  white,  inodorous,  insipid,  lighter 
[ban  water,  fuses  at  104",  and  in  this  state  reddens  the 
tincture  of  litmus ;  it  crystallizes  on  cooling  ;  it  is  inso- 
luble in  water,  but  very  soluble  in  alcohol;  nitric  acid 
decomposes  it  ;  it  burns  like  wax,  when  heated  in  eon. 
laci  with  the  air.  In  its  properties  il  resembles  mar- 
?aritic  acid.     Il  is  never  found    in    nature,  but  is  oh- 
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tained  by  saponifying  fat.  In  100  parts  it  contains 
3*52  of  water;  abstracting  the  water,  it  is  found  to  con- 
sist  of  7-877  of  oxygen,  of  80-154  of  carbon,  and  12-478 
of  hydrogenl  (For  further  particulars,  see  chemical 
researches  of  M.  Chevreul  upon  fat.)  "  - 
Acn>  Stannic.  See  Oxide  of  TYh,  (Per.) 
Acid  Suberic.  It  is  obtained  from  cork  {Quercm  suber) 
by  nitric  acid.  It  is  white,  pulverulent,  scarcely  pos- 
sessing the  character  of  an  acid;  it  however  forms 
combinations  with  the  alkalies.  It  soon  fuses  on  ex- 
posure to  heat,  and  then  volatilizes ;  it  is  scarcely  soluble 
in  water,  is  more  so  in  alcohol ;  it  neither  precipitates 
the  sulphate  of  copper  nor  that  of  zinc.  According  to 
M.  fiussy,  it  is  composed  of  58*80.  of.  carbon,  34  of  oxy- 
gen, and  7*67-  of  hydrogen. 

Acid  Succinic  Solid,  susceptible  of  crystallisation 
in  flattened  prisms,  is  without  colour,  of  a  sour  taste.  It 
is  little  soluble  in  water ;  heat  decomposes  one  part,  in 
which  the- -other  part  vaporizes ;'  it  precipitates  the.per- 
oxidated  salts  of  iron,  does  not  precipitate  those,  of  the 
protoxide  of  manganese.  According  to  Berzelius,  it  is  in 
weight  composed  of  47-888  of  oxygen  and  4*512  of 
hydrogen.  It  is  found  in  amber  «nd  turpentine.  It  is 
employed  in  medicine.  Succinic  acid  is  generally  ex- 
tracted from  amber,  (succin.)  For  this  purpose,  a  cer- 
tain quantity  of  amber  is  introduced  jnto  a  stone  retort, 
to  which  is  fitted  an  adopter  and  a  receiver  terminated 
by  a  tube.  It  is  gradually  heated  until  the  acid  ceases 
to  be  disengaged,  the  receiver  being  cooled  from  time  to 
time.  One  part  of  the  acid  volatilizes,  and  attaches  itself 
to  the  sides  of  the  vessels;  this  is  the  purest.  The  other 
is  found  in  a  liquid  state,  mixed  with  an  oil  of  disagreeable 
odour.  The  oil  is  separated  and  the  liquor  evaporated  as 
much  as  possible  by  a  current  of  cold  air.  Crystal*  ■**" 
the  acid  are  obtained,  then  re-united  to  the  put  fl 
volatilized;  tbtoy  are  combined wWb  sodav  mi 
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formed  a  soluble  suit,  which  is  decomposed  by  the  niln 
of  lead.  Before  adding  the  nitrate  of  lead,  the  liquor 
should  be  treated  with  charcoal.  Lastly,  the  succinate 
of  lead  is  decomposed  by  sulphuric  acid,  and  the  succinic 
:icid  is  obtained  very  pure. 

Acid  Sulpho.Ck  i  mc.  This  acid  is  sometimes  called 
W 'fihiirrtUd  chyaxic  acid.  It  ia  a  transparent,  colourless 
liquid,  reddens  litm-is  paper,  and  combine!  with  alkalies. 
forming  neutral  compounds. 

Aun>  Sijlpho.Napthalic.  This  acid  results  from  Ibe 
' 'oiiiliiiitttion  of  sulphuric  acid  and  napth aline. 

Acid  SvLPHo-Vmrc.  An  acid  of  hut  little  importance, 
generated  during  the  process  of  preparing  sulphuric  ether. 

Acid  Bdlphubic.  Oil  of  Vitriol,  Its  discovery,  which 
04  dated  from  the  fifteenth  century,  is  due  to  Basil  Valon- 
iine,  who  obtained  it  hy  distilling  green  copperas,  (sul- 
phate of  iron.)  It  is  a  colourless  liquid,  without  odour, 
oftan  oily  appearance,  of  a  litste  extremely  caustic,  and 
of  course  strongly  reddens  the  tincture  of  litmus.  It 
usually  contains  one  fifth  of  its  weight  of  water,  and  in 
this  state  its  density  according  to  Thenard  is  1*842.  It 
congeals  at  — 12°  when  concentrated,  and  at  32'1  when 
diluted  with  water.  Exposed  to  the  action  of  fire 
it  volatilizes  without  being  decomposed  ;  if  however  the 
temperature  is  very  elevated,  it  will  change  into  '-' 
volumes  of  Sulphuric  acid  and  1  volume-  of  oxygen.  1< 
nttracts  so  much  humidity  from  the  air  as  to  double  u* 
weight.  A  grout  number  of  combustible  bodies  ilocoin- 
poso  it  at  temperatures  more  or  less  elevated.  It  then 
yields  a  part  or  the  whole  of  its  oxygen  ;  and  the  sulphur 
is  differently  all'ecled  according  to  ibc  nature  of  the 
decomposing  substances.  The  water  which  ii  contains 
is  also  often  decomposed.  Like  nitric  ncid,  there  «re 
few  metals  (and  those  are  the  same  in  both  cases)  which 
aro  not  acted  upon  hy  it,  ll  attacks  ve-giMbU  urn!  nnimnl 
mbatanr.es,  und  charcoal,  <\'i»en»i>^i»ii  ^wimb  icyl. 
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It  produces  in  its  mixture  with  water  a  great  elimination 
«>f  caloric,  owing  to  the  condensation  of  the  mixture ; 
while  1  part  of  acid  and  4  of  pounded  ice  or  snow  produce 
a  considerable  degree  of  cold,  which  cold  is  owing  to 
the  sudden  liquefaction  of  the  ice  or  snow.  This  acid  in- 
formed of  2  volumes  of  sulphurous  acid,  and  1  volume  of 
oxygen ;  or  in  weight  of  100  sulphur,  and  150  oxygen, 
(abstracting  the  water  which  it  contained.)  The  weight 
of  its  atom  is  5. 

The  existence  of  sulphuric  acid  free,  in  nature,  is  still 
doubtful.  Humboldt  discovered  in  America  waters  that 
owed  their  acidity  to  it.  It  has  been  said  to  have  been 
found  in  a  solid  state  in  some  grottoes,  but  it  was  proba- 
bly in  the  state  of  an  acid  sulphate  of  lime.  It  it  in  many 
countries  an  important  branch  of  manufacture.  A  mixture 
of  8  parts  of  sulphur,  and  1  part  of  nitrate  of  potash,  are 
heated  in  a  large  capsule,  placed  in  a  capacious  chamber 
of  lead.  The  floor  of  this  chamber  being  covered  with 
water,  every  thing  is  ready  for  the  preparation  of  the 
acid.  The  sulphur  and  the  saltpetre  are  inflamed  and 
burned.  When  the  combustion  is  finished,  the  sulphate 
of  potash  which  remains  in  the  capsule  js  withdrawn,  and 
replaced  by  a  new  mixture  of  saltpetre  and  sulphur.  The 
air  in  the  chamber  is. renewed  by  opening  the  door  and 
valve ;  these  openings  being  closed,  the  mixture  is  again 
inflamed,  and  this  operation  is  necessarily  performed 
until  the  acid  is  at  40°  of  Baume's  areometer  ;*  it  is  then 
drawn  from  the  chamber  by  means  of  a  syphon,  which  is 
conducted  into  a  large  kettle  of  lead,  in  which  the  acid  is 
heated  until  it  marks  55°  upon  the  areometer ;  it  is  then 
put  into  earthen  and  platina  vessels  which  are  used  in- 
stead of  retorts ;  the  acid  is- then  heated  until  it  marks  66c 
upon  the  areometer ;  in  this  state  it  is  used  in  commerce. 
Although  by  some  of  the  last  operations  the  sulphuric 

*  Commonly  called  hydKnueitt. 
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acid  was  separated  from  different  substances,  which  ren- 
dered it  impure,  such  as  a  large  quantity  of  water,  sul- 
phurous acid,  and  a  small  quantity  of  nitrous  acid  ;  it  still 
retains  some  sulphate  of  lead,  and  sometimes  organic  car- 
bonated matter.  By  distilling,  it  is  obtained  very  pure, 
but  the  precaution  must  be  taken  to  put  into  the  retort 
some  pieeea  of  glass  or  porcelain,  and  some  plates  of 
platina ;  these  serve  to  conduct  caloric,  and  to  establish 
in  equilibrium  between  (ho  layers  of  the  acid. 

It  is  evident  that  in  burning  a  mixture  of  sulphur  and 
nitrate  of  potash,  sulphurous  and  nitrous  acids  ar?  pro- 
duced, or  al  least  the  deuloxide  of  nitrogen,  which  by  its 
contact  wilh  the  oxygen  of  the  air  becomes  nitrous  acid. 

Sie=c  two  acids,  which  when  dry  have  no  action  upon 
eh  other,  present  when  humid  remarkable  phenomena^ 
One  portion  of  nitrous  acid  is  decomposed,  and  yields 
oxygen  to  the  sulphurous  acid,  which,  passing  into  the 
state  of  sulphuric  acid,  combines  with  a  small  quantity  of 
water  and  nitrous  acid,  and  gives  a  deposits  oflittlc  white 
crystals.  Water  dissolves  the  sulphuric  acid  contained 
in  the  crystals,  and  the  nitrous  aeid  appears  in  the  form 
of  yellow  vapour.  The  potash  which  was  obtained  from 
the  decomposition  of  the  nilrate  of  potash,  combines  wilh 
a  portion  of  sulphurie  acid  and  forms  a  sulphate.  It  has 
been  seen  that  it  was  only  neoessary  to  introduce  into 
the  leaden  chamber  the  sulphurous  gas,  and  the  deutox- 
ide  of  nitrogen,  with  atmospheric  air  to  supply  another 
portion  of  oxygen  :  we  may  arrive  at  the  same  result,  by 
aiming  sulphur  only  in  the  leaden  chamber,  and  pro- 
'  uring  the  deutoxide  of  nitrogen,  by  the  action  of  MM* 
;irid  upon  starch.  On  account  of  the  oxalic  acid  which 
it  the  result  of  the  latter  process,  this,  in  certain  cases,  is 
more  economical  than  the  former.  The  uses  of  sulphuric 
acid  arc  very  numerous  ;  it  is  employed  as  a  re-agent  iu 
detect  barytes,  and  to  prepare  sulphuric  ether,  nitric  acid. 
muriatic  acid,  &c. 
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Acid  Sulphuric  of  Nokdha^sen.  Although  the  his- 
tory of  this  acid  belongs  to  that  of  sulphuric  acid,  it  may 
deserve  a  separate  notice.  According  to  M.  Bussy  it  is 
a  brown  liquid,  which  is  chiefly  prepared  at  Nordhausen, 
by  dialling  the  sulphate  of  iron,  united  to  a  small  quan- 
tity of  the  nitrate  of  potash.  It  may  also  be  obtained  by 
the  distillation  of  such  sulphates  as  can  be  decomposed  by 
heat.  By  slowly  heating  this  acid,  a  crystalline  mass  is 
extracted,  which  is  the  anhydrous  sulphuric  acid.  In  this 
state,  a  little  below  77°  ,  it  is  white,  opaque,  absorbs 
humidity  from  the  air,  fuses  even,  at  the  temperature  of 
77°,  and  forms  a  liquid,  whose  density  is  1*57.  It  dis- 
solves sulphur,  and  this  solution  may  be  either  brown, 
green,  or  blue.  It  also  dissolves  indigo,  forming  a  solu- 
tion of  a  beautiful  purple  colour.  The  sulphuric  acid  of 
Nordhausen  is  a  solution  of  sulphurous  acid  and  ordinary 
sulphuric  acid. 

Acid  Sulphurous.  {Acide  Stdphureux.)  A  colour- 
less  gas,  of  a  strong  and  pungent  odour,  at  first  redden- 
ing the  tincture  of  litmus,  and  men  destroying  it.  Ac- 
cording to  Thenard,  its  density  is  2*234.  Heat  alone 
can  decompose  it.  When  moist,  a  cold  of  —58° 
does  not  liquefy  it ;  but  M.  Busay,  who  made  very  inter- 
esting observations  upon  this  acid,  liquefied  it  at  the 
ordinary  pressure,  by  immersing  it  in  a  refrigerating 
mixture  composed  of  two  parts  of  ice  and  one  of  common 
salt ;  the  gas  in  thisj  operation  must  be  very  dry.  When 
liquefied,  it  is  a  colourless,  transparent  liquid,  whose 
density  is  1*45.  It  produces  so  much  cold  in  vaporizing, 
as  to  induce  the  belief  that  it  might  be  liquefied  in  this 
manner ;  dhd,  by  employing  a  certain  pressure,  this  has 
been  accomplished.  Sulphurous  acid  gas  does  not  com- 
bine with  oxygen  at  any  temperature;  but  it  maybe 
decomposed  at  different  temperatures,  (never  by  cold,) 
by  different  combustible  bodies,  which  absorb  its  oxygen ; 
it  also  forms  combustions  with  sulphur.    Stdphurett&d 
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hydrogen  decomposes  it  by  decomposing  itself;  \ 
and  sulphur  are  the  result;  this  decomposition  will  h 
instantaneous,  if  the  gases  are  not  very  dry.  Water,  at 
the  ordinary  pressure  of  the  atmosphere  and  at  68°, 
dissolves  37  times  its  volume.  Sulphurous  acid  contains 
a  volume  of  oxygen  equal  lo  itself  in  weight :  it  is, 
according  lo  Berzelius,  composed  of  100  of  sulphur  and 
99-44  of  oxygen.  This  is  cliictlv  used  in  medicine  in  the 
treatment  of  cutaneous  diseases  ;  and  as  for  this  use  it  is 
not  injured  by  a  mixture  of  atmospheric  air,  il  may  be 
procured  hy  burning  sulphur  upon  a  chafing  dish.  It  is 
prepared  in  this  manner  for  the  bleaching  of  silk  ;  but  in 
order  to  obtain  it  pure,  it  is  necessary  to  treat  a  vegetable 
substance,  wood  for  example,  with  concentrated  sulphuric 
acid ;  mercury  may  be  substituted  for  wood ;  the  sul- 
phuric acid,  yielding  part  of  its  oxygen,  is  reduced  to  the 
state  of  sulphurous  acid. 

Acid  Tartabic.  (Acide  Tarlriquc.)  Solid,  colour- 
less, inodorous,  crystal  I  izablc,  of  a  strong  acid  tasle. 
Heal  decomposes  it,  and  in  its  decomposition,  it  gives, 
among  other  products,  a  peculiar  acid.  (See  pyro-lar- 
taricacjd.)  But  if  this  experiment  is  made  in  contact 
with  the  atmosphere,  the  acid  inflames,  and  produces 
water  and  carbonic  acid.  Il  is  very  soluble  in  water, 
much  less  so  in  alcohol  ;  nitric  acid  changes  it  into  oxalic 
acid.  It  precipitates  the  waters  of  lime,  barytes,  stron, 
tian,  and  the  acetate  of  lead.  These  tartrates  are  solu- 
ble in  an  excess  of  acid ;  ibis  is  not  the  case  with  the 
precipitates  which  it  forms  in  the  concentrated  solutions 
of  potash,  soda,  and  ammonia.  According  to  t  lie  experi- 
ments of  M.  Soubeireau,  tartaric  acid  mixed  with  boracit 
acid  and  put  in  a  damp  place,  absorbs  a  certain  quantity  of 
water,  and  liquefies,  from  whence  he  concludes  that  there 
eon  be  a  combination  between  them,  but  that  their  affinity 
is  very  feeble.  According  to  MM.  Gay-Lussae  andThe- 
imrd,  tartaric  acid  is  in  weight  composed  of  carbon  24-060. 
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oxygen  69*321,  hydrogen  6*629.  It  has  not  yet  been 
found .  pure  in  nature,  but  always  in  combination  with 
June  and  potash.  From  this  last  combination  it  is  usually 
extracted.  For  this  purpose  let  the  acid  tartrate  of  pot- 
ash be  in  a  fine  powder,  dissolvei  t  in  15  or  20  parts  of  boil- 
ing  water,  and  saturate  the  excess  of  acid  by  a  sufficient 
quantity  of  powdered  chalk  (carbonate  of  lime,) ;  filter 
the  liquor,  and  wash,  the  tartrate  of  lime  which  is  thus 
obtained :  into  the  filtered  liquor  pour  a  solution  of  the 
chloride  of  lime  ;  there  will  be  a  double  decomposition, 
and  a  new  deposite  of  tartrate  of  lime  :  the  substances 
obtained  should  be  re-united  as  above,  and  treated  by 
three  fifths  of  their  weight  of  concentrated  sulphuric 
acid,  diluted  with  a  great  quantity  of  water,  because  the 
sulphate  of  lime  which  is  formed,  solidifies  a  great  pro- 
portion. If  the  tartrate  of  lime  be  not  well  washed,  it  is 
easily  perceived  by  the  vapours  of  muriatic  acid  gas  which 
are  disengaged.  After  the  contact  of  the  sulphuric  acid  has 
been  prolonged  seven  or  eight  days,  water  is  added,  the 
whole  shaken  together,  and  left  to  settle  ;  it  is  then  de- 
canted, the  residuum  washed,  the  liquors  re -united  and 
evaporated  ;  they  are  boiled  for  a  moment  with  a  small 
quantity  of  animal  charcoal,  again  decanted,  and  the 
acid  left  to  crystallize.  Care  must  be  taken  not  to  use 
too  much  of  the  animal  charcoal,  for  this,  always  con- 
taining phosphate  of  lime,  would  present  to  the  sulphu- 
ric acid  a  new  occasion  to  exercise  the  force  with  which 
it  acts  upon  most  salts.  It  would  set  at  liberty  the  phos- 
phoric acid,  and  would  oppose  the  crystallization  of  the 
vegetable  acid.  In  order  to  obtain  the  acid  perfectly 
pure  it  is  necessary  to  boil  it  with  litharge  (the  protoxide 
of  lead,)  to  filter  it,  to  pass  it  into  a  current  of  sulphu- 
reted  hydrogen,  to  filter  it  again,  and  to  drive  off  by  heat 
the  sulphuretted  hydrogen  which  might  remain.  The 
Tartaric  acid  ia  used  in  medicine. 


M  ABI 

Acid  Tcwomc.  Solid,  yellow,  inodorous,  insipid  ; 
when  brought  in  contact  with  deoxygenating  bodies  ai 
an  elevated  temperature,  it  yields  a  portion  of  its  oxygen, 
and  passes  to  the  state  of  a  deutoxide  and  even  a  protoxide. 
It  forms  soluble  salts  with  soda,  potash,  and  ammonia.  It 
is  composed  of  100  of  metal,  and  25  of  oxygen.  It  has 
no  use.  It  is  extracted  from  the  mineral  called  7eolfram, 
(tungslato  of  iron  and  manganese,)  by  heating  it  with 
muriatic  acid,  which  dissolves  the  oxides  of  iron  and 
manganese,  but  does  not  act  upon  the  tungstic  acid. 

Aero  VE(iETO-8rLPHi!Ric.  M.  Braconnot  proposes 
this  name  for  a  combination  of  sulphuric  or  hypo- 
■ittlphuric  acid  with  a  vegetable  substance.  This  acid 
is  obtained  by  treating  woody  fibre,  (ligneuv,)  with  sul- 
phuric acid. 

Acid  Zdmic.  (From  Ztimc,  yeast.)  This  acid,  the 
existence  of  which  has  been  considered  doubtful,  was 
discovered  by  M.  Braconnot,  in  different  vegetable  sub. 
stances,  which  had  passed  through  the  acid  fermentation. 
According  to  this  chemist,  it  ia  an  uncrystallizable  liquor, 
almost  colourless,  and  of  a  very  acid  taste.  Heat  de- 
composes it.  It  furnishes  carbon  and  acetic  acid,  and 
forms  soluble  salts  with  the  greater  part  of  the  salifiable 
bases.  This  acid  is  obtained  by  evaporating  with  a  slow 
■.(■at  the  soured  juice  of  the  red  beet.  When  nearly 
soluble,  it  is  treated  with  alcohol ;  the  solution  is  filtered 
and  evaporated  to  the  consistence  of  sirup;  this  is 
diluted  with  water,  saturated  with  the  carbonate  of  zinc, 
and  filtered ;  the  zumate  of  /.inc  is  crystallized,  redis- 
solved,  and  decomposed  by  barytes ;  the  zumate  of  ba- 
rytes  is  in  its  turn  decomposed  by  sulphuric  acid. 

Aim:.     See  Steel. 

Adipocihe.  (From  inky-,  fat,  and  cera,  wax. )  A  pe- 
culiar fat-like  substance,  formed  by  ihe  spontaneous 
change  of  animal  matter,  iti  certain  situations'.     See  l'$ 
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Adopter.  (Alonge.)  A  tube  usually  of  glass,  which 
serves  to  place  the  receiver  at  a  greater  distance  from  the 
distilling  vessel. 

Affinity*     See  Attraction* 

Ant  Atmospheric.  The  atmosphere  envelopes  the 
globe  to  an  extent  not  exactly  known.  It  is  generally 
supposed  to  be  about  forty-five  miles  in  height ;  surround- 
ing, the  surface  of  the  earth,  it  necessarily  contains  all 
the  gaseous  substances  which  pass  off  from  it,  and  all  of 
the  new  combinations,  which  the  elements  that  compose 
this  atmospheric  air  are  capable  of  forming.  It  was, 
however,  for  a  long  time  regarded  as  a  simple  body,  and 

ranked  as  one  of  the  four  elements  which  formed  all  the 

i  

combinations  in  nature.  This  opinion,  formerly  received 
by  all  the  learned,  was  not  entirely  destroyed  but  by  the 
experiments  of  Lavoisier,  although  John  Rey,  more  than 
a  century  earlier,  had  attempted  to  show  its  fallacy.  La- 
voisier proved  by  experiments  that  the  air  was  composed 
of  two  gases,  which  possessed  properties  very  different, 
and  whose  proportions  he  attempted  to  determine.  Al- 
though not  very  exact,  yet  his  experiments  threw  much 
light  upon  the  subject.  According  to  the  more  precise 
experiments  of  modern  chemists,  the  atmospheric  air  is 
formed  of  21  of  tfxygen  gas,  and  79  of  nitrogen ;  it  also 
contains  a  variable  quantity  of  aqueous  vapour,  and  one 
thousandth  part  carbonic  acid.  Other  gases  which  it 
may  contain  enter  so  readily  into  combinations  with  it, 
that  they  are  not  to  be  found  in  the  atmospheric  air,  but 
near  the  places  where  they  are  produced ;  the  quantity 
of  other  gases  being  very  small  in  proportion*  tt>  the 
whole  mass  of  the  atmosphere,  and  the  mixture  of  gases  ■ 
even  of  different  densities  taking  place  with  facility,  they 
are  so  disseminated  as  not  to  be  easily  detected  by  ana- 
lysis. Carbonic  acid  is  the  only  gas  which  is  to  be  found 
in  any  considerable  quantity  in  the  atmosphere ;  the  com. 
bustion  of  vegetable  substances,  and  the  respiration  of 
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animals,  continually  furnish  it  in  proportions  iufiicieni!) 
great  to  affect  the  purity  of  the  air ;  but  it  is  immediately 
decomposed  by  vegetables,  which,  appropriating  lo  them- 
selves the  carbonic  acid  of  the  atmosphere,  disengage 
almost  all  the  oxygen  which  it  contains.  In  countries 
where  a  low  temperature,  during  a  part  of  the  year,  pre- 
vents the  developement  of  most  kinds  of  vegetation,  the 
winds  which  agitate  the  atmosphere,  and  the  many 
mosses  ai.d  resinous  evergreens  maintain  a  continual 
equilibrium  in  the  proportion  of  carbonic  acid  diffused 
through  the  atmosphere. 

Atmospheric  air  is  a  colourless  gas,  inodorous,  but  sus- 
ceptible of  transmitting  odours :  it  is  compressible,  and 
ponderable.  Its  specific  gravity  at  601,  and  the  barome- 
ter at  30  inches,  is  usually  considered  as  =  1  ;  its  den- 
sity being  taken  as  a  unit  in  estimating  the  density  of 
the  gases.  It  is  about  828-59  times  as  light  us  its  bulk 
of  waler ;  100  cubical  inches  weighing  305  grains.  Its 
chemical  properties  are  somewhat  similar  to  those  of 
oxygen.  Almost  all  combustible  bodies  can  decompose 
it  at  various  temperatures.  It  is  alwavs  the  oxygen 
which  it  contains  that  is  absorbed.  Many  bodies  absorb 
humidity  from  the  atmosphere,  the  alkalies  attract  the 
carbonic  acid  which  it  contains,  and  on  long  exposure  to 
it,  become  sub -carbonates.  Its  uses  are  very  numerous, 
since  it  is  essential  to  respiration  and  combustion,  and  it 
yields  oxygen  to  many  substances  in  chemical  operations. 
The  natural  currents  which  it  forms  are  employed  a*  a 
moving  force,  as  also  its  property  of  being  compressed, 
and  of  being  dilated  by  heat. 

Air  Depbxooistic.     The  same  as  Oxygen. 

Air  Fixeo.     Carbonic  Acid.' 

Air  Inplahhablb.     See  Hydrogen. 

Air  Vitiated.  A  name  given  by  ancient  chemists  to 
nitrogen. 

Air  VrtA.  _  One  of  the  names  of  oxygen. 
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Albumen.  Is  an  animal  substance  in  the  state  of  a 
solid ;  it  is  white,  insipid,  inodorous,  heavier  than  water ; 
it  is  decomposed  by  heat,  giving  off  the  sub-carbonate  of 
ammonia,  dec.  It  also  presents  other  characters  similar 
to  fibrine,  but  dissolves  better  in  potash  and  soda* 
When  brought  in  contact  with  water  which  contains  a 
little  of  the  deutoxide  of  hydrogen,  it  does  not  give  off 
oxygen  like  fibrine.  (Thenard,  vol.  iv.  p.  359. )  If  dried, 
it  becomes  hard,  yellow,  semi-transparent ;  but  if  brought 
in  contact  with  water,  it  again  assumes  its  usual  form* 
Solid  albumen  is  obtained  by  heating  water  in  which  thw  ' 
white  of  eggs  has  been  diluted,  and  washing  the  coagu- 
lum.  The  albumen  of  the  eggs  does  not  in  its  nature 
experience  alteration  by  spontaneous  evaporation,  and 
can  preserve  itself  indefinitely.  Liquid  albumen  is  co- 
agulated by  heat  and  by  alcohol ;  it  forms  with  all  strong 
acids,  especially  the  nitric,  compounds  which  are  white, 
acid,  and  little  soluble.  Phosphoric  and  acetic  acids  do 
not,  however,  affect  it ;  chlorine  and  iodine  act  upon  it, 
aad  also  tannin.  Potash  and  soda  prevent  its  being  co- 
^gulated  by  fire.  With  the  exception  of  the  alkaline 
salts,  almost  all  the  salts  in  solution  are  decomposed  by 
albumen,  which  forms  a  combination  with  their  oxides, 
and  a  small  quantity  of  their  acids,  unless  we  except  the 
hydro-chloric  or  hydriodic  acids;  for  in  this  case  the 
precipitate  would  only  be  albumen  with  the  metallic 
chloride  or  oxide. 

Albumen  on  account  of  its  power  of  effecting  decom- 
position  is  frequently  used  in  cases  of  poisoning  with 
metallic  salts.  It  must  not,  however,  be  used  in  too 
great  quantities,  as  an  excess  would  redissolve  a  part  of 
the  precipitate  which  should  be  formed.  According  to 
MM.  Gay-Lussac  and  Thenard,  albumen  is  composed  of 
52-883  of  carbon,  23-872  of  oxygen,  7-540  of  hydrogen, 
and  15*705  of  nitrogen,  also  a  small  quantity  of  sulphur. 
Albumen  united  to  water  and  some  salts,  constitute! 
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white  of  the 'egg;  it  is  also  found  in  all  parts  of  animate, 
particularly  in  the  liquid  parts.  Its  uses  are 'Various,  the 
most  comnton  is  that  of  clarifying  different  liquids.  •       J* 

Alcahbst.  An  Arabic  word  to  express  a  universal 
dissolvent,  which  was  pretended  by  Paracelsus  and  some 
other  alchymists  to  have  been  discovered.  -   '       '- 

Alcaliobn.  One  of  the  ancient  names  for  nitrogen* 
this  being  supposed  to  enter  into  the  composition  of  all 
the  alkalies.  " 

Alchemy.  (Alchemia.)  That  branch  of  chemistry 
which  relates  to  the  changing  metals  into  gold ;  forming 
a  panacea  or  universal  remedy ;  an  alcahest  or  universal 
solvent,  and  many  other  absurdities. 

Alcoatbs;  By  these  we  understand  such  definite- 
compounds  as  are  formed  by  the  solution  of  certain  bo* 
dies  in  alcohol ;  this  has  been  proved  of  the  chlorides  of 
calcium,  manganese,  and  zinc,  and  of  the  nitrates  of  lime 
and  magnesia.  All  these  bodies  Were  found  by  Mr. 
Graham  to  unite  with  alcohol  in  definite  proportions,  and 
yield  crystalline  compounds  which  are  deliquescent  and 
soluble  both  in  water  and  alcohol.  Alcoates  are  formes) 
by  dissolving  the  substances  in  pure  alcohol  by  means  of 
heat,  when  on  cooling,  a  group  of  crystals  more  or  less 
irregular  is  deposited.  The  salt  and  alcohol  employed 
for  this  purpose  should  be  free  from  water,  as  a  small 
quantity  of  water  prevents  crystallization. 

Alcohol.  (Alcool.)  A  colourless  liquor,  very  vola- 
tile, of  a  strong  and  agreeable  odour,  a  burning  taste, 
boiling  at  174°,  and  congealing  at  90°.  Its  density 
when  pure  is,  according  to  M.  Gay-Lussac,  0*7923  at 
60°.  According  to  the  same  chemist,  the  density  of  its 
vapour  is  1*613.  A  high  temperature  completely  decom- 
poses it ;  it  is  easily  inflamed  on  the  approach  of  a  burn- 
ing body  or  by  an  electric  spark.  Phosphorus,  sulphur, 
and  iodine  are  little  soluble  in  alcohol.  The  vapour  of 
sulphur  forms  with  it  a  peculiar  compound*    Chlorine 
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produces  with  it  an  oily  substance,  accompanied  with 
muriatic  and  carbonic  acids.  This  oily  matter  seems  to 
be  a  combination  of  chlorine  and  of  per-carburetted  hy- 
drogen. When  equal  parts  of  alcohol  and  distilled  water 
are  mixed,  the  liquids  expand  and  there  is  an  elevation 
of  temperature.  Potash,  soda,  ammonia,  and  the  vege- 
table alkalies  are  soluble  in  alcohol.  If  a  small  fragment 
of  barytes  is  put  into  anhydrous  alcohol,  it  will  not  dis- 
solve, but  on  account  of  the  little  water  it  contains  will 
expand.  (Thenard'f'  Treatise  on  Chemistry,  vol.  iv.  p. 
133.) 

The  action  of  the  acids  upon  alcohol  produces  pecu- 
liar substances.  (See  Ether.)  Alcohol  in  general  dis- 
solves all  deliquescent  bodies ;  it  dissolves  the  deuto- 
chloride  of  mercury,  camphor,  the  essential  oils,  sugar, 
manna,  and  castor  oil.  It  dissolves  the  animal  oils  but 
in  a  slight  degree.  Alcohol  is  in  weight,  composed  of 
carbon  51*98,  oxygen  34*32,  hydrogen  13*70,  or  in 
volume  of  1  of  bi-*carburetted  hydrogen,  and  1  of  vapour 
of  water.  Alcohol  exists  not  ready  formed  in  nature,  it 
is  formed  during  the  fermentation  of  sugared  substances ; 
and  as  it  is  very  volatile,  it  is  obtained  by  submitting 
these  substances  to  distillation.  It  usually  contains  water, 
which  cannot  be  abstracted  but  by  rectifying  it  with  sub- 
stances which  have  a  strong  affinity  for  water,  as  the 
chloride  of  calcium,  and  the  acetate  of  potash.  In  the 
arts  the  preparation  of  alcohol  is  carried  on  by  means  of 
an  apparatus  too  complicated  to  be  described  here.  Al- 
cohol -  is  employed  in  pharmacy,  in  the  preparation  of 
spirituous  liquors,  in  the  making  of  varnish,  dec. ;  it  is  of 
great  use  in  pharmacy  or  the  preparation  of  medicine. 

Albkbic.     (Alambic.)     A  chemical  utensil  made  of 
glass,  metal,  or  earthen  ware,  and  adapted  to  receive 
volatile  products  from  retorts.     It  consists  of  a  body,  to 
which  is  fitted  a  conical  head,  and  out  of  this  head  de- 
scends laterally,  a  beak  to  be  inserted  into  the  receiver 
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This  part  of  a  chemical  apparatus,  used  for  distilling  or 
separating  volatile  products,  by  first  raising  them  by  heal, 
and  then  condensing  them  iqto  a  liquid  slate  by  cold, 
of  extensive  use  in  a  variety  of  operations. 

Alkali  Fixed  Mixebal.     Soda.     See  Oxide  of 
•hum. 

Alkali  Fised  Vegetable.     See  Oxide  of  Potassium. 

Alkalies.  Under  the  name  of  alkalies  is  included  a 
certain  number  of  metallic  oxitles,  which  possess  peculiar 
properties,  or  rather,  which  present  the  character  of  ox- 
ides in  a  more  marked  degree  than  others.  They  unite 
more  readily  to  acids  than  the  other  oxides,  they  redden 
the  curcum:!  paper,  and  n.slorc  to  the  tincture  of  litmus 
the  blue  tint  which  had  been  changed  to  red  by  the  acids. 
They  are  more  or  less  sapid,  sometimes  even  caustic. 
Such  are  the  osides  of  potassium,  sodium,  calcium,  s 


Much  are  the  osides  ol  potassium,  sodium,  calcium,  stron- 
tium, barium,  &c.     (See  these  oxides.) 

Alkalies  Vegetable.     These   are    (he    immedirte 
principles  of  vegetables,  remarkable  in  this,  that  it  is  aJ 


t  always  to  (hem,  that  vegetables  owe  their  active 
properties,  since  they  can  combine  with  acids,  and  form 
peculiar  salts,  which  often  have  more  action  upon  the 
animal  economy  than  the  bases  themselves  ;  they  always 
Contain  a  certain  quantity  of  nitrogen.  These  bodies 
possess  many  properties  similar  to  the  resins  ;  like  them 
they  are  insoluble,  or  little  soluble  in  water,  while  on  the 
contrary  they  are  soluble  in  alcohol,  which  circumstance 
has  led  many  chemists  to  suppose  that  they  were  only 
a  combination  of  ammonia  with  a  modified  resinous  mat- 
ter which  some  have  named  sub. resin.  As  this  hypothe- 
sis is  not  sufficiently  supported  we  shall  continue  with 
MM.  Pelletier  and  Caventon,  to  regard  them  as  a  sepa- 
rate class  in  the  immediate  principles  of  vegetables. 
Carbon  is  the  predominant  element  in  their  composition. 
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Allot  or  Allay.*  A  great  Dumber  of  metals  can 
combine  with  other  metals,  and  the  result  of  this  com- 
bination is  called  an  alloy.  Such  combinations  are 
termed  amalgam*  when  mercury  enters  into  their  compo- 
sitions, binary  alloys  when  they  result  from  the  union  of 
two  metals,  ternary \  quarternary,  &c,  when  they  are  com- 
posed of  three  or  four  metals.  The  affinity  of  metals  for 
each  other  being  fe  ble,  it  follows  that  alloys  are  made 
in  various  proportions,  and  that  these  properties  differ 
little  from  those  of  the  metals  which  compose  them.  In 
natural  alloys  however,  the  proportions  appear  constant; 
also  in  some  of  those  which  are  artificial,  and  which 
may  be  made  to  crystallize.  They  are  generally  more 
brittle  than  the  metals,  and  sometimes  a  brittle  alloy  is 
obtained  from  two  ductile  metals  ;  the.  reverse  of  this  is 
not  often.  Their  density  is  sometimes  greater,  some- 
times less,  than  the  mean  density  of  the  constituents ; 
their  fusibility  is  often  increased.  Alloys  are  usually 
prepared  by  heating  together  the  metals  of  which  they 
are  composed ;  it  is  thus  that  lead  is  separated  from  cop- 
per ;  this  process  is  called  eliquation ;  if  the  metal  is  vo- 
latile, it  may  be  driven  off  by  a  strong  heat.  Platina  is 
obtained  by  the  latter  mode.  There  are  few  natural 
alloys  which  do  not  contain-either  arsenic,  lead,  or  anti- 
mony. Among  the  alloys  employed  in  the  arts  with 
amalgams,  are  those  of  tin ;  this  is  employed  in  the  man- 
ufacture of  looking  glasses.  For  this  purpose,  is  spread 
out  upon  a  flat  table,  a  leaf  of  tin,  which  is  then  covered 
with  mercury ;  the  glass  being  applied,  the  amalgam 
remains  upon  its  surface. 

An  amalgam  of  silver  is  formed  of  1  of  silver  and  8  of 
mercury.  It  is  obtained  by  heating  to  redness,  1  part  of 
small  pieces  of  silver,  and  throwing  them  into  a  sufficient 
quantity  of  mercury,  (for  example  16  parts)  which  has, 

*  French  term,  AUiaf**: 
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boon  previously  heated  ;  the  amalgam  should  be  shaken. 
tkttQ  pfvmti  i"  "  BUAOWH  skin  ;  the  mercury  in  excess 

pauses  out,  and  a  soft  amalgam  is  obtained  ;  this  is  used 
fur  ai'vering.  That  of  bismuth,  formed  of  1  of  lhat  metal, 
■ad  1  of  mercury,  is  employed  for  silvering  glass  globes. 
Amalgam  of  gold  is  prepared  like  lhat  of  silver ;  it  is  used 
lor  gilding  brass.  Among  Hie  binary  alloys,  is  1  of  copper, 
with  0  of  gold  ;  this  is  used  for  coin,  vases  of  different 
kinds,  and  ornaments  of  gold.  An  alloy  of  1  of  copper,  and 
!)  of  silver,  is  also  employed  in  making  coin  and  other  ar- 
ticles of  silver.  That  of  100  of  copper,  and  11  of  tin,  is 
used  in  making  guns.  That  of  78  of  copper  and  22  of 
Un,  is  called  brass;  that  of  2  of  copper,  and  about  1  of 
zinc,  constitutes  yellow  copper,  whose  uses  are  well 
known.  That  of  1  of  tin  and  2  of  lead,  is  used  under  the 
name  of  plumber's  solder.*  That  of  8  of  tin  and  1  of 
iron,  is  employed  in  tinning  copper  An  alloy  of  iron 
and  tin  constitutes  what  is  called  white  iron,  but  the 
alloy  takes  place  only  upon  the  surface  of  the  plates  of 
iron.  Au  alloy  of  "JO  of  antimony,  and  80  of  lead,  is  used 
in  the  manufacture  of  printing  types.  Among  the  com- 
pound alloys,  there  are  few  which  present  any  remarkable 
properties,  except  that  of  8  of  bismuth,  5  of  lead,  und  3 
of  tin;  this  melts  in  boiling  water — if  a  small  quantity  of 
mercury  is  added,  it  becomes  still  more  fusible  ;  it  is  often 
used  for  plugging  the  teeth.  A  small  piece  is  introduced 
into  the  cavity  of  the  tooth ;  this  is  melted  by  applying  to 
it  a  heated  metal.  While  in  this  soft  heated  state,  it  is 
pressed  upon  by  the  finger,  covered  with  a  thimble  of  In- 
dian rubber.  The  different  alloys  arc  easily  prepared  ; 
it  is  only  necessary  to  stir  the  mixture  when  it  is  fused, 
lhat  layers  of  different  densities  may  not  be  formed. 

Axwew.     These  are  pots  without  bottoms,  and  which 
may  be  so  adjusted  to  each  other  as  to  form  pipes. 

'  Wdwttr  s»>5,  equal  pun  of  tin  am 
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Aium.     Under  this  name  is  known  a  salt  whose  com- 
position varies,  but  which  has  always  for  its  base,  the  sul- 
phate of  alumine,  united  to  the  sulphate  of  potash,  or  the 
sulphate  of  ammonia,  and  sometimes  to  both  at  the  same 
time.     It  is  true  that  for  the  sulphate  of  alumine,  might  be 
substituted  sulphates,  whose  oxides  like  the  oxides  of 
alumen,  should  contain  3  atoms  of  oxygen  for  1  of  the 
metal,  (such  as  the  peroxide  of  iron,  tritoxides  of  manga- 
nese and  chrome,)  but  although  the  same  laws  of  compo- 
sition would  exist,  the'  compound  could  not    properly 
speaking   be   called  alum.     Alum  is  then  a  double  or 
triple  salt,  without  colour,  reddening  the  tincture  of  111-: 
mus,  soluble  in  its  own  weight  of  boiling  water,  and  in  15 
parts  of  cold  water.     If  submitted  to  the  action  of  fire,  it 
melts   in   its  own  water    of   crystallization,  afterwards 
swells,  loses  its  water  of  crystallization,  and  forms  a  white 
mass  known  by  the  name  of  calcined  alum.     Water  has 
little  action  upon  it.     If  heated  still  more  intensely,  there 
will  remain  only  the  alumine  and  the  sulphate  of  potash, 
when   the    alum   is  not  based  upon   ammonia-     Alum 
usually  crystallizes  in  octohedrals,  but  when  it  contains  a 
little  excess  of  potash  or  alumine,  it  takes  .the  cubic  form. 
Heated  with  sugar  or  a  vegetable  substance  containing  an 
abundance  of  carbon,  it  forms  a  product  called  pyrophorus,. 
(See  this  word.)     If  iuto  a  solution  of  alum  is  introduced 
potash  or  soda  until  the  excess  of  the  acid  be  saturated, 
the  precipitate  which  is  formed  is  a  double  sub-sulphate. 

Alum  based  upon  potash  is  formed  of  sulphate  of  alu- 
mine 36*85,  sulphate  of  potash  13*15,  water  45*00.  That 
based  upon  ammonia,  is  composed  of  sulphate  of  alumine 
38*88,  sulphate  of  ammonia  12*96,  water  48*15.  Alum 
is  employed  in  medicine,  and  often  in  the  arts.  In 
washing^oipthes  it  is  used  for  purifying  the  water ;  tallow 
chandlejsupaat  to  give  solidity  to  the  tallow,  &c.  Alum 
is  not  oftfrnfrTia  nature,  but  the  elements  of  which  it  is 
composed  are  often  found.    It   is  not  unusually  pre-, 
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pared  by  a  direct  process.  When,  il  is  already  formod, 
as  at  Molfaterra,  near  Nnples,  ii  is  mifficionl  tojudviute 
the  carlhs  which  contain  il,  and  to  crystallize  the  liquor. 
In  the  Neighbourhood  of  Vesuvius,  it  ia  in  the  state 
of  ■■•:■  impure  sub-sulphate  of  potash  and  alunjine; 
il  ii  roamed,  exposed  to  1)10  air,  find  alum  is  then  ob- 
tained from  it,  as  in  the  process  already  deacri bed.  In 
Franco  almost  nil  the  alum  is  obtained  from  natural 
mixtures,  which  form  with  argillile  ;  these  mixtures  form 
extensive  beds,  in  many  departments,  particularly  in  the 
norjii.  It  ia  sutfictem  to  expose  these  substances  to  the 
air,  and  to  keep  (hem  moist  during  a  certain  time  ;  the 
proto.Hul|)h»te  of  iron,  and  the  sulphate  of  alutnine  are 
soon  formed  ;  theae  are  lixiviated,  evaporated,  and  crys- 
tals of  the  sulphate  of  iron  are  formed;  the  mother 
waters  are  treated  by  the  sulphate  of  potash  and  alum  ia 
obtained  ;  this  ia  purified  by  a  new  crystallization. 

Alcm  (Alton)  Calciwbd.  Common  alum  which  lias 
been  fused  and  deprived  of  its  water  of  crystallization. 

Am  hij«.  .    i-ji-B  K'jnafi  y,  wuwn 

Alt  HiriTM.  Tliiu  metal'lua  ne.vpr  bean  procured  in  a 
state  of  purity.  It  appears  to  have  been  obtained  only  in 
small  quantities,  alloyed  with  iron  and  steel,  but  it  has  never 
ik  been  separated  from  them.  In  combination  with  oxygon, ' 
under  the  -form  of  (dumine,  it  ia  extensively  diffused 
lhroii|r;h  nature,  though  seldom  pure. 

Amalgams.  These  are  combinations  of  tnarcury  with, 
the  metals.  _  See  Alfayt. 

Ahbzkhti,  A  brilliant  brown  substance,  insipid,  a), 
most  inodorous,  fusible  at  86",  volatilizes,  and  partly  de- 
composes at  a  temperature  0  tittle  above  that  of  boiling 
water.  Nitric  acid  transforms  it  into  amheric  (ambrtique.) 
acid.  {See  this  word.)  Walcr  docs  not  dissolve  it ;  this 
is  not  the  case  with  ether  and  alcohol,  for  it  was  obtained 
by  Pellctter  and  Cave  Won,  by  treating  ambergris  with  tho 
lost  namedjiquid. 
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Ajuul*  By  this  name  is  designated  a  yellow  sub* 
etance  which  is  obtained  by  treating  muscular  flesh  with 
nitric  acid. 

Amdon.    See  SUnrch. 

AxiDUfE.f  A  peculiar  substance,  spontaneously  pro- 
duced from  the  jelly  of  starch.  According  to  M.  dc 
Saussure,  it  is  distinguished  from  inulin,  in  being  like 
starch  coloured  blue  by  iodine,  little  soluble  in  cold 
water,  not  forming  jelly  with  boiling  water,  but  a  viscous 
solution  with  potash  ;  it  differs  from  artificial  gum,  in  not 
being  soluble  in  all  proportions  in  cold  water,  in  colouring 
blue  the  aqueous  solution  of  iodine,  and  in  forming  with 
water  a  solution  which  is  congealed  by  the  sub-acetate  of 
lead. 

Ammonia  gaseous.  Ammoniacal  gas  is  colourless,  of 
a  very  pungent  odour ;  its  specific  gravity,  computed  to 
that  of  the  air,  is  0*591 2.  It  gives  a  deep  green  colour 
to  the  tincture  of  violets,  extinguishes  combustion,  and 
liquefies  when  exposed  to  a  low  heat.  A  small  quantity 
only  is  decomposed,  when  exposed  to  an  elevated  tem- 
perature ;  but  if  at  this  temperature  it  is  brought  in  con- 
tact with  metallic  wire,  particularly  that  of  iron  or  cop- 
per, it  is  entirely  decomposed,  and  changed  into  hydro- 
gen and  nitrogen.  As  these  metallic  wires  experience  no 
alteration,  the  effect  of  ammoniacal  gas  has  been  attri- 
buted to  the  multiplying  of  the  points  of  contact,  increas- 
ing  of  course  the  temperature,  and  thus  favouring  the 
decomposition  of  the  gas.  The  same  phenomena  may  be 
produced  by  substituting  for  the  metallic  wires,  sand, 
fragments  of  glass,  porcelain,  dec.  Oxygen  with  heat  de- 
composes the  ammoniacal  gas,  forming  a  small  proportion 
of  nitric  acid.  Iodine  readily  combines  with  this  gas ; 
the  result  is  a  liquid  iodide  of  ammonia.  Chlorine  also 
decomposes  a  portion  of  ammoniacal  gas ;  the  result  is 

*  A  term  in  the  French  language,  signifying  bitter. 
t  From  .Imidon,  starch. 
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a  hydro  -chlorate  of  ammonia,  and  nitrogen  i 

Water  dissolves  near  780  times  its  volume  a 

nary  temperature  and  pressure;  it  is  then  known  u 

the  name  of  liquid  ammonia.    Owing-to  this  great  affinity, 

a  piece  of  ice  introduced  intoa  jarof  ammoniacal  gas,  soon 

becomes  liquid. 

Aa  moki  i  liquid.  It  was  formerly  known  under  the 
name  of  volatile  alkali,  or  spirit  of  hartshorn,  ft  presents 
similar  characters  to  the  gas  ;  if  submitted  to  the  tempe- 
rature of  312s,  it  gives  off  the  greatest  part  or  the  whole 
of  the  gas  which  it  contains.  It  precipitates  yellowish 
green  with  the  muriate  of  platina,  does  not  precipitate 
the  nitrate  of  silver,  forms  in  the  solution  of  the  sulphate 
of  magnesia  a  white  precipitate,  which  is  an  ammoniaco- 
magnesian -sulphate,  and  gives  to  the  solution  of  the  sul- 
phate of  copper,  when  in  excess,  ii  beautiful  blue  cohw 
Ammonia  dissolves  zinc,  oxidating  it,  and  disengac 
hydrogen,  which  proceeds  from  a  small  quantity  of  d 
composed  water.  It  dissolves  copper,  but  without  a 
■  lisi'iijruL'i'ment  of  gas;  the  solutionis  eolourless,  but  if" 
exposed  to  the  air,  it  absorbs  oxygen,  and  takes  a  blue 
rolour.  It  also  dissolves  a  number  of  oxides,  particularly 
when  they  arc  hydrated  ;  these  are  the  oxide  of  silver, 
the  deutoxide  of  arsenic,  the  deutosides  and  the  tritoxides 
of  antimony,  the  oxide  of  cadmium,  (he  protoxide  or" 
iron,  the  deutoxide  of  mercury,  the  protoxide  of  cobalt, 
the  protoxide  and  deutoxide  of  copper,  the  deutoxide 
of  tin,  the  protoxide  of  nickel,  the  deutoxides  of  gold 
and  platina,  the  oxides  of  tellurium  and  zinc.  These 
combinations  are  ammonivrett.     (See  this  word.) 

Ammonia  possesses  in  a  high  degree  the  alkaline  pro- 
perties of  potash  and  soda,  combining  with  all  the  acids, 
and  forming  salts  which  may  he  decom 
Ammonia  is  employed  in  medicine,  and  in  chemistry  a 
;i  re-agent-     In  order  to  obtain  it,  a  mi 
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$8$s  of  muriate  of  ammonia  and  lime,  moistened  with  a 
aflfpH  quantity  of  water  is  introduced  into  a  retort,  which  if 
fitted  to  several  fladka  of  Woulfe's  apparatus.  The  retort  is 
at  first  heated  moderately ;  ammoniacal  gas  being  disen- 
gaged, it  is  washed  in  the  water  of  the  first  flask,  and  is  dis- 
solved in  the  others  which  must  be  kept  at  a  low  tempera, 
ture,  that  the  water  which  they  contain  may  be  saturated. 
The  heating  of  the  tube  which  connects  the  first  two 
flasks,  owing  to  the  disengaged  vapour  of  water,  indicates 
that  the  operation  is  completed.  It  sometimes  happens  that 
ammonia  contains  pyro-empyreumatic  oil,  because  that 
the  muriate  of  ammonia,  being  made  from  animal  sub- 
stances, often  retains  a  small  quantity  of  this  oil.  Its  ex- 
istence in  ammonia  may  be  tested,  by  pouring  into  it  sul- 
phuric acid,  which  at  first  forms  the  sulphate  of  ammo- 
nia, but  which  being  in  excess,  chars  the  oil,  and  colours 
the  liquor.  Ammonia  may  be  impure,  from  its  retaining 
a  little  muriatic  acid.  This  may  easily  be  known,  by  sa- 
turating the  liquid  with  nitric  acid,  and. then  pouring  into 
it  the  nitrate  of  silver,  which,  in  case  of  the  presence  of 
muriatic  (hydro-chloric)  acid,  forms  an  insoluble  com- 
pound with  the  chlorine  of  that  substance. 

Ammonium.  A  name  proposed  by  Davy  and  adopted 
by  Berzelius,  in  order  to  designate  the  metal)  supposed  to 
be  the  radical  of  ammonia,  of  which  mejtal  .oxygen  and 
hydrogen  may  be  considered  as  the  oxides* 

Ammojviurets.  (Ammorriures,)  ^hese  are  combina- 
tions of  metallic  oxides,  and  in  some  cases  perhaps  of 
metals,  of  ammonia*  Those  combinations  were  notice*} 
under  the  article  liquid  ammonia,  but  all  have  not  been 
obtained  in  a  solid  state,  for  if  the  liquid  ammonia  in 
which  the  metallic  oxides  are  dissolved,  is  evaporated,  the 
oxides  are: precipitated  in  proportion  as  the  ammonia  is 
disengaged  in  the  form  of  gas.  The  ammoniurets  of 
mercury,  antimony,  pblina,  silver,  arsenic,  and  cop- 
per, have  however  been  obtained*    Except  the  laft  two? 

9 


•a 

i 


1^ 


98  ANA 

they  are  detonating,  and  appear  to  resemble  in  their  pro- 
perties  the  cyanates,  or  fulminates,  which  have  been  re- 
cently investigated  by  Gay-Lussac  and  Liebig  ;  their  pre- 
paration requires  great  precaution,  and  should  be  attempt, 
ed  only  in  small  quantities. 

Analysis.  {Analyse.)  It  is  the  art  of  decomposing 
bodies  in  order  to  learn  the  nature  and  proportions  of  their 
constituents.  In  order  to  treat  this  subject  extensively, 
it  would  be  necessary  to  examine  a  great  variety  of  che- 
mical compounds,  and  to  cite  many  examples.  Not  being 
able  to  go  into  a  detail  of  particular  cases  we  shall  con- 
fine  ourselves  to  those  which  arc  common  to  all  species 
of  analysis ;  referring  those  who  would  wish  fully  to  in- 
vestigate the  subject,  to  the  fifth  volume  of  the  Treatise 
on  Chemistry,  by  M.  Thenard.  Believing  that  no  one 
has  developed  the  principles  of  this  science  more  clearly 
and  methodically  than  this  celebrated  chemisi,  wo  shall 
borrow  from  him  the  short  exposition  of  analysis  which 
our  limits  will  permit  us  to  give. 

When  a  solid  body  is  submitted  to  analysis  it  must  first 
be  minutely  subdivided.  This  operation  should  be  per- 
formed in  mortars  of  porphyry,  or  by  means  of  a  file  of 
a  hardness  greater  than  that  of  the  substance  to  be  divided, 
without  which  precaution  the  file  itself  would  be  operated 
upon  ;  where  this  happens  to  be  the  case,  it  is  necessary 
to  determine  by  a  preliminary  experiment,  the  quantity  of 
matter  taken  from  the  instrument,  and  to  keep  a  memo- 
randum of  it.  After  having  properly  divided  the  sub- 
stance to  be  analyzed,  a  certain  quantity  should  be 
weighed,  (say  14  grains,)  in  doing  this  the  most  delicate 
-.cult's  should  be  used.  The  substance  being  weighed,  it 
should  be  brought  in  contact  with  the  agents  which  are  to 
effect  its  total  or  partial  solution  ;  after  which,  different 
ie. agents  should  be  poured  into  the  solution,  in  order  to 
precipitate  successively,  as  much  as  possible,. the  sub- 
existing  in  it.     It  is  always  necessary  to  pour  it 


*> 


ANA  00 

fcn  excess  of  the  precipitant,  except  it  would  dissolve  the 
sensible  qualities  of  the  precipitates.  For  example,  in 
order  to  extract  the  deutoxide  of  copper  from  the  solu- 
tion of  the  deuto-sulphate  of  this  metal,  we  add  more  of 
the  solution  of  potash  than  is  necessary  to  saturate  the 
acid ;  if  it  were  not  thus,  a  part  of  the  acid  would  be 
united  to  the  oxide,  and  then  the  precipitate,  instead  of 
being  a  pure  oxide,  would  be  a  sub-sulphate,  or  a  mixture 
of  the  oxide  and  sub-sulphate.  The  precipitate,  what- 
ever it  may  be,  should  be  washed  until  all  impurities  are 
taken  away.  The  washing  should  be  made  by  decanting, 
or  by  means  of  a  syphon,  or  small  tube,  and  sometimes 
by  filtration.  In  all  these  cases  it  may  be  known  that  the 
precipitate  is  cleansed  when  the  waters  of  the  washing 
no  longer  contain  any  foreign  matter.  For  example,  if 
sulphuric  acid  be  poured  into  a  solution  of  the  nitrate  of 
barytes  in  order  to  separate  this  base,  it  is  necessary  to 
wash  the  insoluble  sulphate  which  is  formed,  but  at  the 
time  when  the  waters  of  the  washing  will  no  longer  be 
affected  by  the  nitrate  of  barytes.  In  all  cases,  the 
different  waters  of  the  washing  must  be  united  as  long  as 
there  remain  in  solution  any  traces  of  the  matter  subjected 
to  analysis.  The  precipitate  being  washed,  the  next 
step  is  to  dry  it,  first  by  placing  it  over  an  alcohol  lamp ; 
then  when  it  is  brought  to  a  state  of  powder,  if  it  can 
resist  a  high  temperature,  to  heat  it  to  redness  in  a  cruci- 
ble ;  after  which  it  should  be  weighed.  If,  however,  a 
high  temperature  would  cause  its  decomposition,  the  pre. 
cipitate  should  be  submitted'  to  the  temperature  of  boiling 
water,  and  shaken  occasionally,  or  placed  in  a  vacuum 
upon  hot  sand,  by  the  side  of  a  capsule  containing  frag, 
ments  of  the  chloride  of  calcium.  The  operations  in 
analysis  vary  in  different  circumstances. 

1st.  Suppose  that  die  precipitate  has  been  separated 
by  decantation,  and  that  it  can  be  heated  to  redness  with- 
out decomposition ;  it  should  be  put  immediately  into  the 
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crucible  where  the  calcination  ia  to  be  made.  This  cruci- 
ble should  be  of  platina  or  silver,  and  weighed  before  and 
after  calcination,  the  difference  of  the  weight  will  give 
the  quantity  of  the  precipitate.  But  if  the  precipitate 
cannot  support  ao  high  a  temperature  without  a  change 
of  stale,  and  if,  of  course,  it  must  he  dried  by  some  of  the 
other  means  described,  it  may  lie  more  convenient  to  put 
it  into  a  small  capsule  of  porcelain,  which  must  be  (as  in 
case  of  the  crucible)  weighed  before  and  afterdryingthe 
precipitate. 

2d.  Suppose  the  precipitate  has  been  collected  from  a 
filter,  it"  the  substance  can  support  a  red  heat,  and  the 
materials  of  the  filter  would  have  no  effect  upon  it,  the 
whole  should  be  put  into  a  crucible  ;  the  filter  will  be 
consumed,  leaving  the  precipitate.  In  ease  the  precipi- 
tate cannot  resist  the  action  of  red  boat  it  must  be  dried 
Upon  the  filter  itself,  which  is  extended  upon  folds  of 
paper ;  deducting  from  the  whole  weight  that  of  the 
filler ;  I  his  is  done  by  taking  a  filter  of  the  same  size,  dry- 
ing it  well,  and  weighing  it. 

3d.  When  the  precipitate  would  support  a  red  heat,  but 
would  be  affected  by  the  principles  of  the  filter,  this 
should  he  spread  upon  folds  of  paper,  and  the  precipi- 
tate be  carefully  removed  from  it  to  the  under  fold  of  the 
paper,  by  a  horn  or  ivory  knife  ;  or  rather  after  having 
folded  the  filter  upon  itself,  the  water  of  the  upper  fold 
may  be  absorbed  by  applying  to  it  two  folds  of  bibulous 
paper,  which  should  be  pressed  upon  it  lightly  ;  by  this 
means  the  matter  upon  the  upper  fold  will  adhere  so 
closely  to  the  lower  fold,  that  the  former  may  be  removed 
without  any  of  the  matter  adhering.  Afterwards  with 
the  lower  fold  the  same  process  may  be  gone  through  as 
with  the  filter,  that  is,  to  fold  it,  &c,  as  above  described. 
and  the  precipitate  will  soon  be  obtained  in  a  detached 
mass.      It  should  then  be  calcined  to  a  red  heat ;  with 
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regard  to  what  remains  on  the  fitter,  the  quantity  may  be 
known  by  the  method  above  described* 

It  often  happens  in  the  course  of  analysis,  that  it  if 
necessary  to  evaporate  certain  solutions  to  dryness. 
While  there  is  much  of  the  liquid,  die  evaporation  is 
made  without  any  loss  of  the  substance  analyzed ;  but 
when  it  begins  to  thicken,  there  is  some  danger  if  the 
heat  is  very  great,  that  it  may  be  thrown  out  of  the  vessel 
and  scattered  about  in  various  directions.  This  accident 
may  be  prevented  by  stirring  the  substance  with  a  spatula, 
and  gradually  diminishing  the  heat. 

If  the  body  to  be  analyzed  is  a  liquid  instead  of  a  solid, 
the  same  operations  will  be  necessary,  except  the  first, 
or  process  of  pulverizing.  In  the  analysis  of  the  gases, 
there  are  some  points  of  resemblance  to  the  methods 
above  described  ;  but  there  are  parts  in  this  operation  pe- 
culiar to  itself.  As  in  this  kind  of  analysis,  the  weight 
of  substances  is  estimated  by  their  volume,  their  specific 
gravity  being  known,  it  is  necessary  to  observe  the 
pressure  to  which  they  are  submitted,  their  temperature, 
and  even  when  they  are  in  contact  with  water,  their 
hygrometrical  state. 

Antimony.*  A  metal  of  a  bluish  white  colour,  shining, 
gradually  tarnishing  by  exposure  to  the  air,  of  a  lamellar 
texture,  brittle,  giving  off  an  odour  on  being  rubbed ;  its 
density  is  6*702.  It  melts  below  red  heat;  and  when 
suffered  to  cool  slowly,  it  often  presents  upon  its  surface 
marks  of  crystallization,  which  have  been  compared  to 
fern  leaves,  and  which  are  the  indications  of  a  cleavage 
parallel  to  the  faces  of  a  regular  octodron,  which  is  the 
primitive  form  of  this  metal.  It  is  not  volatile,  and  has 
no  action  upon  air  and  oxygen.  It  scarcely  oxidizes  in 
humid  gases ;  but  at  a  certain  temperature  it  absorbs 

*  Supposed  to  be  derived  from  awti,  again*,  and  la******  a  monk.  Ttte 
injudicious  use  of  it  by  BaaU  Valeatlne  spring,  as  if  said,  occasioned  the 
fleatb  of  maSyJaY  the  fraternity  or  the  monks. 
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oxygen,  and,  eliminating  caloric  and  light, 
state  of  a  deutoxide.  It  combines  with 
iodine,  sulphur,  selenium,  and  chlorine.  Whon  pul- 
verized antimony  is  thrown  into  a  flask  containing  chlo- 
rine,  the  combination  gives  rise  to  a  disengagement  of 
caloric  and  light.  With  other  metals  antimony  forms  a 
great  number  of  alloys.  Sulphuric  acid  does  not  oxidize 
it  without  the  aid  of  heat.  Concentrated  nitric  acid 
oxidizes  without  dissolving  it,  eliminating  the  deutoxide  of 
nitrogen,  and  forming  the  nitrate  of  ammonia  ;  the  metal 
then  passes  to  the  second  degree  of  oxidation.  When 
the  nitric  acid  is  weak,  it  only  transforms  the  metal  into 
the  protoxide,  and  dissolves  it,  Muriatic  acid  also 
solves  it.     The  weight  of  its  atom  is  5-625. 

Antimony  is  found  in  nature,  in  the  state  of  an  o: 
a  aulphuret,  and  a  hydrated  sulphuret.  It  is  extracte< 
from  the  sulphuret,  which  is  very  abundant  in  France. 
As  this  sulphuret  is  sufficiently  fusible,  the  ore  is  heated 
in  a  large  crucible,  with  an  aperture  at  the  bottom  ;  this 
crucible  rests  upon  another,  which  is  to  receive  the  sul- 
phuret  as  it  melts.  Sometimes  the  ore  is  heated  in  a 
reverberatory  furnace  with  the  bottom  inclined;  and  a? 
[he  metallic  matter  separates  from  its  dross,  it  runs  into  a 
vessel  prepared  for  its  reception.  In  some  cases  the 
sulphuret  is  slowly  roasted,  the  oxidated  matter  resulting 
from  this  process  being  mixed  with  the  nitrate  and  the 
acid  tartrate  of  potash,  and  heated  in  a  crucible ;  thr 
metallic  antimony  takes  the  lowest  place.  The  uses  of 
this  substance  in  the  arts  are  not  numerous  ;  it  is  more 
frequently  employed  for  preparations  in  pharmacy. 

Aktimoniatgs.  Ahtimo.mteb.  Borzelius  has  ihn.» 
named  the  deutoxide  and  tritoxidc  of  antimony  with  soli- 
liable  bases,  combinations  which  arc  not  soluble  excepi 
their  bases  are  so.  Gay-Lussac  considers  these  com- 
pounds as  simple  mixtures  of  oxide ;  and  he  supposes 
that  the  combustion  which  takes  place  ninong 
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them  when  they  are  exposed  to  a  high  temperature,  is 

owing  to  the  commencement  of  a  combination,  and  not 

1o  a  very  intimate  combination,  as  the  Swedish  chemist 

imagines.  Most  of  the  acids  decompose  these  substances ; 

those  which  are  soluble,  that  is,  those  of  potash,  soda,  and 

ammonia,  are  obtained  directly,  and  the  others  by  double 

decomposition. 

Antimony  Crude.  (Antimoine  Cm.)  The  sulpkuret 
of  antimony. 

Antimony  Diaphoretic.  It  is  a  compound  of  the 
peroxide  of  antimony  and  potash,  which  is  obtained  by 
throwing  into  a  crucible  heated  to  redness,  in  small  quan- 
tities, 1  part  of  pulverized  antimony  and  2  parts  of  the 
nitrate  of  potash ;  a  white  mass  is  obtained,  containing  an 
excess  of  alkali ;  this  is  pulverized,  and  usually  diluted  in 
water,  which  dissolves  the  potash  that  is  in  excess,  and 
which  always  takes  with  it  a  certain  quantity  of  the  oxide 
of  antimony.  The  residuum  is  the  diaphoretic  antimony* 
washed.  The  waters  of  the  washing,  treated  by  nitric 
acid,  deposite  the  white  oxide  of  antimony,  which  the 
ancients  called  pearlated  matter  of  Kerkringine.  The  pro- 
duct,  which  is  obtained  by  placing  in  a  vessel  of  cast 
iron  a  mixture  of  3  parts  of  the  nitrate  of  potash  and  1 
part  of  the  sulphuret  of  antimony,  and  heating  it  with 
charcoal,  is  called  the  Rotrou9*  melting.  It  is  a  mixture  of 
potash,  of  the  sulphate  of  potash,  and  the  oxide  of  anti- 
mony. These  different  preparations  are  employed  in 
medicine. 

Apparatus.  (Appareil.)  A  name  given  in  chemistry 
to  a  series  of  vessels  adapted  to  any  particular  operation. 
There  is  of  course  a  great  variety  in  the  kinds  of  appa- 
ratus used ;  and  in  treating  of  the  preparations  of  a  com- 
pound,  we  usually  describe  the  apparatus  which  is  best 
adapted  for  the  purpose.  We  shall  here  only  remark 
upon  Woidfe's  apparatus.  It  consists  of  a  series  of  2,  3. 
4,  and  5  bottles,  which  communicate  with  each  other  by 


104  A  R  8 

lubes,  either  with  or  without  a  bulb  ;  but  in  the  latter  case, 
crate  must  be  t&ken  to  place  at  one  of  the  tubulurea  of 

I  -rich  flask  a  strait  tube  of  safety,  to  prevent  absorption, 
These  bottles  arc  usually  adapted  to  a  retort  or  mat  raw. 
From  the  last  bottle  proceeds  a  bent  tube,  the  end  nl 
which  is  placed  underwater.  These  bottles  always  con- 
tain a  liquid,  and  through  this  the  gas  which  is  not  dis- 
solved in  the  first  passes  on  to  the  second,  and  so  on 
through  the  whole. 

&H0AHM  Cohai.lisum.  A  name  given  by  the  an- 
cients to  the  deutoxide  of  mercury  upon  which  alcohol 
had  been  burned. 

AaciPfUM  Di't-MCATTH.  One  of  the  ancient  nam" 
lor  the  sulphate  of  potash. 

Arsenate*.  When  submitted  to  the  action  of  fire, 
iill,  except  those  of  potash  and  soda,  are  decomposed  ; 
if  the  metal  which  ii  contains  has  little  affinity  for  oxygen, 
'he  nrscniate  is  changed  into  the  dculoxide  of  arsenic  nod 

»  a  metal;  if  the  metal  can  pass  to  a  higher  degree  <•< 
oxidation,  the  same  phenomena  appear,  but  the  dctitoxid'* 
"f  arsenic  volatilizes ;  as  an  example  of  the  first  case, 
we  may  notice  the  arscniatc  of  silver ;  of  the  second  case, 
the  arsenialc  of  the  protoxide  of  iron  is  an  instance. 
y\nel  simple  bodies  can  decompose  the  arsenates  at  a 
temperature  which  varies  in  each  of  them.  Water  d». 
nhrea  'he  nrscnialee  of  potash,  soda,  and  ammonia. 
Sulphuric  acid  decomposes  them  at  a  moderate  tempi*. 
Man  i  btri  et  a  high  degree  of  temperature 
Mid  decomposes  the  sulphate. 

Venous  precipitates  are  formed  with  tlic  arseniates: 
1st.  Tho  solutions  of  arseniates  precipitate  the  salts  of 
cobalt  rose-coloured;  the  precipitate  formed  of  arsenic 
■era  and  the  oxide  of  cobalt,  dissolving  in  an  excess  of 
icid,  should  not  be  made  in  a  very  acid  solution  of  cobalt. 
3d.  The  arseniates  in  solution  are  not  precipitated  b\ 
muriatic  acid  ;  while  the  compounds  of  the  white  o 
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arsenic  and  an  alkali   are  precipitated  white   by  this 
acid, 

3d.  The  nitrate  of  silver  produces  in  the  solutions 
of  arseniates  a  brick-red  precipitate,  composed  of  oxide 
of  silver  and  arsenic  acid. 

4th.  The  salts  of  copper  precipitate  a  bluish  white 
^rom  the  arseniate  of  copper. 

5th.  It  is  sufficient  to  leave  the  arseniates,  during 

twelve  or  fifteen  hours,  in  contact  with  sulphuric  acid  and 

^ome  drops  of  another  acid,  in  order  to  decompose  them, 

^md  to  precipitate  a  yellow  sulphuret  of  arsenic.     (Jlf. 

Orfila.     Traiti  de  Chimie,  U  1  p.  553.) 

In  the  neutral  arseniates,  the  quantity  of  the  oxygen  of 

^he  oxide  is  to  the  quantity  of  the  oxygen  of  the  acid  as  1 

~%o  7-204.     There  are  also  sub -arseniates  and  acid  arse- 

:miates.     These  salts  being  almost  useless,  we  will  only 

^describe  that  of  potash,  with  which  all  the  others  may  be 

"prepared  by  double  decomposition. 

Abseniate  of  Potash.  (  With  excess  of  acid.)  This 
salt  may  be  crystallized  in  four-sided  prisms ;  it  is  very 
soluble  in  water ;  with  a  high  heat,  it  first  melts,  then 
becomes  a  neutral  arseniate.  This,  and  also  the  arse- 
niate of  soda  and  ammonia,  may  be  prepared  by  a  direct 
process ;  but  it  is  better  to  heat  to  redness,  in  a  crucible, 
a  mixture  of  equal  parts  of  nitrate  of  potash  and  of  the 
deutoxide  of  arsenic.  What  remains  in  the  crucible  is 
then  dissolved  in  water,  and  the  arseniate  is  obtained  by 
evaporating  the  liquor. 

Arsenic.  (Supposed  to  be  derived  from  an  Arabic 
term  Arsanek,  signifying  strong  and  deadly  qualities.) 
Under  this  name  is  known  the  metal  arsenic,  and  white 
arsenic,  or  the  deutoxide  of  arsenic,  which  on  account 
of  its  solubility,  and  its  corrosive  action  upon  the  animal 
economy,  is  rightly  considered  as  a  most  deadly  poison. 
We  shall  here  describe  only  arsenic,  properly  so  called, 
referring  for  the  consideration  of  white  arsenic,  to  the 
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article  oxide  of  arsenic  (deuto.)  Arsenic  is  a  metal  o 
steel  gray  colour,  and  a  shining  fracture  ;  its  texture  is  j 
granular  and  scaly  ;  its  hardness  is  not  very  great,  and  it  « 
is  very  fragile.  Its  specific  gravity  is  8-308.  If  exposed  J 
(o  the  action  of  heat  in  close  vessels,  it  sublimes  and  J 
crystallizes  in  tetrahedrons.  If  exposed  io  the  nir,  par — 
liciilarly  to  damp  air,  it  soon  loses  its  brilliancy,  and  is-— 
covered  with  a  blackish  substance,  which  appears  io  her= 
the  protoxide  of  this  metal. 

If  small  quantities  of  arsenic  are  thrown  upon  burning: 
coals,  it  immediately  absorbs  the  oxygen  of  the  atrnos — 
phere,  volatilizes  in  the  form  of  white  vapours,  having  ^ 
strong  smell  of  garlic  ;  this  is  the  deutoxide  of  arsenic  _ 
It  unites  to  hydrogen,  sulphur,  chlorine,  iodine,  and  sele  - 
nium,  and  also  forms  a  great  number  of  alloys,  to  which 
il  communicates  its  fragility.     Nitric  acid  with  heat  oxi- 
dizes it,  and  can  even  cause  it  to  pass  into  the  state  of  an 
acid;  although  when  pulverized  in  the  metallic  slate, 
arsenic  acts  upon  a  solution  of  the  sulphate  of  copper, 
and  forms  a  certain  quantity  of  insoluble  arsenite  of  cop- 
per.    Arsenic  is  frequently  found  in  nature  in  the  state 
of  an  alloy,  sometimes  sulphuretted,   oxidated,  anil  even 
in  the  state  of  an   arseniate.      Powdered  arsenic  is  em- 
ployed for  destroying  rats.*      Arsenic  is  obtained   by 
roasting  the  ores  of  cobalt,  which  often  contain  it  in  con- 
siderable quantities  j  as  it  is  very  vol  si  tile,  it  vaporizes 
mid  condenses  in  receivers  prepared  for  that  purpose. 
The  greater  part  passes  over  in  the  state  of  a  deutoxide. 
but  a  certain  quantity  in  a  metallic  state  is  also  obtained 
by   sublimation;   in   order  to   obtain   it   very    pure,   the 
metal  is  collected  and  sublimed  in  a  cast  iron  retort. 
Arsenic,  White.     See  (hide  of  Arsenic    (Deuto.) 
Absemtes.     These  are  combinations  of  the  arscnious 
acid,  or  the  deutoxide  of  arsenic  with  salifiable  bases  ■ 

Lihese  compounds  strongly  resemble  arseniat'"^ 
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towever,  may  be  distinguished  by  precipitating  the  sohi- 
aoa  of  the  sulphate  of  copper  green,  while  the  arseniates 
»iecipitate  it  a  bluish  white.  The  arseniates,  if  exposed  \ 
o  the  action  of  fire  in  close  vessels,  decompose ;  the 
kjsenions  acid  volatilises,  or  rather  one  part  decompos- 
iig,  yields  oxygen  to  the  other,  which  passes  to  the  state 
Df  arsenic  acid,  and  one  portion  of  metallic  arsenic  vola- 
ilises.  This  last  circumstance  does  not  take  place  ex- 
cept when  the  base  has  a  strong  affinity  for  arsenic  acid. 
All  the  arsenites,  except  those  of  potash  and  soda,  are 
insoluble  in  water ;  all  are  decomposed  by  a  great  num- 
ber of  acids.  Those  which  are  soluble  are  obtained  bv 
a  direct  process ;  those  which  are  insoluble  are  prepared 
by  double  decomposition.  In  the  neutral  arsenites  the 
quantity  of  the  oxygen  of  the  oxide  is  to  the  quantity  oi* 
the  oxygen  of  the  acid  as  2  to  3.  The  arsenite  of  cop. 
per  is  employed  in  the  arts  as  a  green  colour,  and  known 
under  the  name  ef  Scheele's  green.  It  is  obtained  by 
decomposing  the  sulphate  of  copper  by  the  arseniate  of 
potash. 

Abseniukbtted  Hydrogen.  A  colourless  fluid,  pos- 
sessing the  odour  of  garlic ;  highly  destructive  to  animal 
life.  It  is  best  prepared  by  digesting  an  alloy  of  tin  and 
arsenic  in  muriatic  acid.  This  gas  was  discovered  by 
Scheele. 

Ashes.     (Cendres.)    The  fixed  residue  of  combusti- 
ble substances,  which  remains  after   they  have  been    * 
burned.     In  chemistry  it  is  commonly  used  to  denote  the 
residue  of  vegetable  combustion. 

Aspasagin.  A  vegetable  substance,  colourless,  of  a 
nauseous  taste,  capable  of  crystallization  in  rhomboidal 
prisms.  Submitted  to  the  action  of  fire,  it  swells  and 
gives  a  charcoal  which  can  burn  without  any  residue. 
It  is  slightly  soluble  in  water.  This  solution  does  not 
affect  vegetable  colours  ;  is  not  changed  by  the  infusion 
of  nutgalls,  by  the  acetate  of  lead,  the  oxalate  of  ammo- 
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nia,  the  muriate  oi'  barytes,  or  the  hydio-sulpiiuret  ol 
potash.  It  is  insoluble  in  alcohol.  Its  discovery  is  due 
to  Vauquelin  and  Robiquet.  These  chemists  obtained 
it  by  heating  the  juice  of  asparagus  in  order  to  coagulate 
the  albumen,  filtering  and  evaporating  it ;  and  then  leav- 
ing the  liquor  to  stand  for  fifteen  or  twenty  days,  during 
which  time  it  forms  rhomboidal,  hard,  and  brittle  crys- 
tals, which  arc  the  asparagin ;  also  acicular  crystals, 
which  appear  to  be  mumiUi. ;  these  should  be  carefully 
separated  from  the  first,  which  should  be  cryatalli; 
anew. 

Abphai/tcm.      See  Bitumen  ami  Coal  Mineral. 

Assay  or  Essay.  This  operation  consists  in  dete 
mining  the  quantity  of  valuable  or  precious  metal  con. 
tained  in  any  mineral  or  metallic  mixture,  by  analyzing 
a  small  part  thereof.  The  practical  dill'c  re  tic  e  between 
the  analysis  and  the  assay  of  an  ore  consists  in  this: 
the  analysis,  if  properly  made,  determines  the  mutwe 
and  quantities  of  all  the  parts  of  the  compound  ;  whereas 
the  object  of  the  assay  consists  in  ascertaining  bow  much 
of  the  particular  metal  in  question  may  be  contained  in 
a  certain  determinate  quantity  of  the  material  under  ex- 
uuinalion.  Thus,  in  the  assay  of  gold  or  silver,  the 
liaser  metals  are  considered  as  of  no  value  or  conse- 
quence; and  the  problem  to  be  resolved  is  simply,  him 
much  of  each  is  contained  in  the  ingot  or  piece  of  metal 
intended  to  be  assayed, 

Astbjn<;e-\t  Principle.  The  effect  called  astringency, 
considered  as  distinguishable  by  the  taste,  is  incapable 
of  being  defined  ;  we  can  only  refer  to  substances  which 
by  their  taste  exhibit  the  astringent  principle,  as  the 
husks  of  walnuts,  green  lea,  and  particularly  nutgalls. 
(See  Tannin.) 

Atmosphehe.     See  Air  Atmospheric. 

Atom  and  Atomistic  Systems.  It  is  supposed  ihut 
Ddies  are  formed  of  infinitely  small    panicles  culled 
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atoms.     Now  it  is  known  that  all  chejnical  combinations 
""are'submitted  to  general  laws  [for  the  proportions  of  the 
cfemehtsJTi^ch  ^constitute  thera^fand  that  every  com- ~""* 
poundf  results/from  the  juxtaposition)  of  a  certafn  number  ^ 
bf  atomslL  It  appears,  according  to  Berzelius  and  Dal  ton. 
to  whom  morcTparticularl v  we  are  indebted  for  a  know- 
ledge of  these  laws,* that" one"  atom" "of  an'  element  can 
unite  With  1,J2,  jj,  or  a  greater  number  of  atom*  Jof  an- 
'^oflieYelement.  \  In  tfie  iriorffanicTtingdom^rJiasnot  vet 
'":  been  discovered ^ that  one  atom  ofa  bbdv  IToinbincs  with 
r»^nore""than  6  atoms  J  of  another  bodv.  \  These  unions  of 
T  efemehfary  atoms \ give  rise  to  compouiullbinary /atoms,  \ 
which'  1  y~ thei r  combination  [produce  still   more   compli- 
fated  results^  but  which  can  always  be  traced  to  general . 
Jaws.  |  ry\\v  quantity  of  water  which  the  compounds  often 
conlafn  v  renders  their  laws  of  combination  srill  more  com. 
~*  plcx.  %  Thus,  2  atoms  of  a  body  may  combine  with  3 
"  "atoms  of  another,"  6r  3  may  combine  with  4,  but  the  com- 
binations of  these  compound  atoms  also  follow  a  general 
Taw.     When  two  "binary  oxygenated  compounds  unite, 
which  often  happens  in  chemical  operations  and  in  na- 
tural combinations,  .they  unite  in  such  proportions,  that 
the  quantity  of  the  oxygen  of  the  one  is  always  a  multi- 
ple by  1,2,  3,  and  more,  of  the  quantity  of  the  oxygen  of 
the  other.     For  example,  in  any  substance  whatever  the 
~"  quantity  of  the  "TTXYgclfrbF  the  "oxide  is  to  the  quantity  of 
""""  the  oxygen  of  the  acid  in  the  following  proportions.  .;. 

,-- .     In  the   combination  of  compound  atoms,  ternary  or 
quarternary^it  Ts  found  that  the  oxygen  of  one  of  the 
oxides^s  a  multiplexor  sub-multiple>by  a  whole  number 
»    of  the  Oxygen  of  each,  of  the  other  oxides  ;  this  is  ob-   • 

*  'served  in  many  minerals.  Berzelius  thinks  that  one 
i    atom  cannot'  combine  with  more  than  twelve  atoms,  be-' 

*  cause  that  a  sphere  cannot  be  touched  by  more  than 
i  twelve  spheres  offiie  same  size ;  but  as  has  already  been 
'    remarked,  there  are'  few  compounds  whose  atoms  ejr  * 
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united  in  tills  proportion.     In  the  carburet  oF  iron,  how- 
ever, this  number  is  much  exceeded,  and  organic  com-    \ 
pounds  exhibit  many  anomalies. 

Berzelius  takes  for  unity,  the  weight  of  an  atom  of 
oxygen,  which  he  called  101)  ;,  he  then  subtracts  the  rela- 
live  weight  of  the  atoms  of  different  bodies,  and  expresses 
(hem  with  reference  lo  this  unity  A  In  sulphur,  for  ex- 
ample, he  fuunil  the  weight  or  its  atom,  in  the  following 
maimer:  "When  a  sulphurretted  metal  oxidizes, and 
forms  a  neutral  sat;,  1 1n;  sulphur,  in  order  to  compos 
sulphite,  requires  twice  as  much,  and  for  the  sulphate 
three  times  a.-i  much  nxvgentas  the  metal  to  formtne| 
If  then   the   metal  takes  one  atom,  "the   - 

Iphitc  or  the  sulphate,  and  il 
1he  metal  in  the  oxide  took  as  many  particles  of  oxygen 

itained  particles  of  sulphur,  sulphuric  acid_ 
would  be  composed  of  1  atom  of  sulphur  and  3  at mi  ]  so f 
oxvgen.      This,  wiili  ;i  very  few  exceptions,  is  found  to  be 
the  degree  oT  sulphu  ration  which  takes  place,  compared 
with  the  degree  of  oxidation  which  a  metal  is  most  apt  to 
form,  giving  the  same  relation  between  I  lie  weights  of 
Iphur  and   oxygen   as   that   which   results  from  the 
Sf  sulphuric  aCidJif  we  regard   il  as   composed 
ill    of  suiphur,1  aiul    3    atoms    of  oxygenj    For 
100  parts   of" silver   combine    with   ?vi,.'lMi  bl 
and    with   ]■!•»  parts  of  sulphur  ;    I  mi.  if  these 
lany  atoms,  the  weight  of  llic  nloni  nf  sulphur 
would  he  to  that  of  the  atom  of  oxygen,  as  100to20MU. 
100  parts  of  lead  take  7-725  of  oxygen  and  give  146-44 
of  the  iuipKate  of  lead,  or  the  oxygen,  of  the  acid  is  the 
Iripfe  of  iii.it  of  the   oxide   of  lead  ;   il  follows  that  the 
sulphuric  acid  which  is  formed,  is  composed  of  '-J3-17S  of 
oxygen  and  15-54  of  sulphur  ;   hut  if  these  parts  of  oxy- 
gen contain  3  atoms,  and  those  of  sulphur  contain  but  1 
atom    of  sulphur,  it  follows,  that--1.',-"  :   15-54;:100: 
•201-65.     The  particle  of  sulphur  then  weighs  201-65  : 
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Sulphuric  acid  is  formed  of  1  atom  of  sulphur  and  3 
atoms  of  oxygen^anir  sulphurous  acid  is  formed  of  I 
ilpliur  and  Satonis  of  oxygen."— ^Ber«eZti«.) 
Daltbn  takes  for  unity  in  the  weight  of  atoms,  the 
av eight  of  hydrogen,  because  this  substance  has  the  least 
specific  gravity  of  all  others  known,  and  of  course  com- 
bines in  the  smallest  proportions.  Berzelius  and  others 
prefer  oxygen,  as  being  the  substance  most  common  in 
combinations.  Berzelius  states  its  atom  as  weighing 
l(Xf;  otners  (which  in  fact  amounts  to  the  same)  state  it 
'as ^weighing  1.     It  is  very  easy  to  ascertain  the  weight  of 

*"~~  ffie^WbhjjaE-any  substance  relatively  to  either  of  these 
numBefsr"  It  is  only  necessary  to  divide  or  multiply  this 
weight  oy  100. 

Atropine.  A  name  given  by  Brandt  to  a  peculiar 
substance  which  he  extracted  from  the  Atropa  bella- 
dona,  and  to  which  he  attributes  alkaline  properties.  It 
is  obtained  by  saturating  the  infusion  of  the  plant  with 
magnesia,  and  heating  the  precipitate  with  alcohol.  On 
cooling,  the  atropine  is  deposited  in  the  form  of  brilliant 
needles,  translucent,  insoluble  in  cold  water,  a  little  solu- 
ble in  warm  water,  and  scarcely  soluble  iu  ether.  It 
forms  with  acids  crystallizable  salts.  When  these  solu- 
tions are  evaporated,  they  diffuse  through  the  air  vapours 
which  cause  a  dilatation  of  the  pupil  of  the  eye. 
/    ^Axxbaction.     This  is  the  basis  of  all  physical  pheno- 

/  mena :  or"Tt  "Is  that  aciibn  which  bodies  at  a  distance  " 
oxerf  upon  each  other,  according  to  laws  derived  from 
their  size  luioTdistaiice,  ancT  the  peculiar  nature  of  their 
substances.  •   It  is  also  the  basis  of  all  chemical  phenomena, 
or  the  action  byJKvhich  bodies  placed  in  contact,  act  upon  . 
each  other  by  amnityA'  In  the  first 'instance,  this  force 

i      has  received  the  name  of  planetary  attraction  %  it  is  this 

V  which  retains  the  heavenly  bodies  in  their  orbits,  which 
by  a  combination  of  forces,  prevents  their  irregular 
movement,  and  which,  in  a  word,  maintains  the  harmony 
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has  even  been  maintained,  that  .'affinity  Is  only  a  modifi- 
,*trarton*f)f  elect riclt^antf^&Tly^ result  of  the  etectrT- 
"""ca!  State's  of  different  bodies.     It  is  supposed  that  a  body  * 
^    positively  electrified,  combines  with  a  body  negatively 
electrified ;'  "and  that  in  every  binary  compound,  there 
exists  an  electro-fSSiive  element,,  and  an  e hctro-nega&bS:  ""* 
element;  that  the  electro-negative  substance  can  become"*"" 
****  electro-positive  in  relation  to  another  body)  and  so  reci- 
•     procaily.     It  follows  from  this  hypothesis,  that  two  sub- 
"  stances"  will  combine  'much  more  strongly,  when  they  are 
/*"~Tnrtlrstrongly  electrified,  the  one  positively,  and  the  other 
i    negatively.  I 

«       Calobic  is  also  one  of  the  forces  which  modify  affi- 
■    nityyos  it  can  interpose*b4^enH3ie  molecules'brboojesj 
]   and  keep  ffiem  at  dinrerent3Tstances ;t a  great  number  of 
combinations  are  "effected  by  its  assistance,  which,  with- 
**~~out  it,  woulffbe  vainly  attempted.     But  if  between  the 
^  molecules  of  a  substance,  caloric  is  interposed  in  such 
a  quantity  that  the  molecules  of  this  substance  are  found 
a  certain  tttsfance  from  each  other,  (this  distance  is  called 
their  sphere  of  attraction,)  it  follows,  that  these  molecules 
separate,  and  the  attraction  of  affinity  is  destroyed;  this 
is  the  case  in  distillation,  the  roasting  of  minerals,  <fcc. 
This  caloric  favours' the"  combination  of  solid^  but  not  vo- 
latile substances ;  on  the  contrary,  it  is  unfavourable  to 
the  combination  of  gaseous  substances,  whose  molecules 
are  already  comparatively  distant.     Pressure  has  an  op- 
posite effect  to  that  of  caloric^  since  its  tendency  is  to 
bring  together  the  molecules  of  bodies ;  it  is  injurious  to 
the  combination  of  solid  bodies,  and  favourable  to  that  of 
sases  :  this  is  demonstrated  by  experience. 

The  relative  quantity  of  the  bodies  which  are  to  be 
combined  has  much  influence  upon  affinity.  As  bodies 
combine  ordinarily  with  each  other  in  the  relation  of  1 
of  the  oneTbiody  with  1,  2,  3,  or  more  of  the  other,  ^if  to 
a  given  weight  of  a  body  represented  by  1,  is  presented 
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the  weight  of  another  body  represented  by  1,  the  combi- 
M  be  more  easily  effected  than  if  to  this  body 
wits   presented  the  weight   of  another  body  represented 
greater  number  ;   and  if  we  should  attempt  to 
'Compose  a  compound  of  1   of  the   one  body,  and   3  of 
the  other,  it  would  be  seen  that  thi$  compound  would 
easily  leave  1  part  of  the  substance  which  contains  3; 
less  easily  1  part   from  the  substance  which   contains  2, 
ith  difficulty  would  leave  the  last  portion  of  the 
body  which  combined  with  it ;  thus  the  affinity  of 
body  for  another,  is  in  an  inverse  proportion  to  the  qui 
tity  of  the  other  body.     The  density  of  bodi 
been  already  observed  in  remarking  upon  cohesion,  pre- 
sents fin  obstacle  to  their  union  ;   but  this  may  be  modi  " 
by  caloric  and   pressure.      There   are   few  substances 
which  the  chemist  has  not  been  able  to  overcome  the 
aistance  of  affinity  ;   the  means  of  doing  this 
and  often  very  complicated  ;   many  forces  may  be  made 
act  upon  a  substance  which  seldom  effectually 
when  the  decomposing   forces  are  judiciously  emplo' 
All  the  processes  which  may  be  resorted  to  in  the  treat) 
of  different  substances  can  only  be  known  by  a  knowl 
of  the  action  which  bodies  exercise  upon  each  other,  of  the 
phenomena  which  accompany  this  action,  and  of  the  com- 
pounds which  result  from  it ;   it  is  this  knowledge  which  con- 
•ti  in  tin  Chemistry. 

Auratk.      A  name  proposed  by  Polletier,  for  the  c. 
bin  at  ion  a  of  auric  acid  with  alkalies. 

AtTBVM  Mesivum.  The  proto-muriate  of  tin. 
A&ote.  From  the  Greek  a  without,  and  zoe  life 
Tying  to  deprive  of  life.  See  Nitrogen, 
Azote  Carbonatbo.  See  Cyanogen. 
Azote  Oxvmubiated.  See  Chloride  of  Nitrogen. 
Azotures.  A  name  given  to  combinations  of  azote 
(nitrogen)  with  different  combustible  bodies;  these  arc 
led  under  the  articles,  Ammonia,  Chlorine,  Cyano. 
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gen,  and  Iodide  of  Nitrogen.  Gay-Lussae  and  Thenard 
in  their  brilliant  experiments  upon  metals,  obtained  am- 
maniacal  azotures  of  potassium  and  sodium;  they  per- 
ceived  that  by  fusing  these  two  metals  in  ammoniacal  gas, 
an  action  took  place,  giving  rise  to  a  very  fusible  olive 
green  substance,  fbipaed  of  potassium,  or  sodium,  of  azote 
and  ammonia,  and  one  volume  of  hydrogen,  exactly  equal 
to  that  which  gives  with  water  the  quantity  of  potassium 
employed.  If  this  green  substance  is  exposed  to  heat,  it 
first  melts,  then  decomposes,  and  is  converted  into  an 
azoture  of  potassium  or  sodium.  It  absorbs  moisture 
from  the  air,  changing  itself  into  ammoniacal  gas  and 
potash,  or  soda ;  it  decomposes  water  instantly,  with  a  dis- 
engagement of  light.  The  acids  decompose  it,  forming  a 
base  of  ammonia  and.  potash  or  soda.  It  decomposes  in 
alcohol,  and  may  be  preserved  in  the  oil  of  naphtha.  (Re~ 
chcrches  physico-chimiques  de  MM.  Gay-Luasac  et  The* 
nard.) 

Azoture  of  Carbon.  See  Cyanogen, 
Azoture  of  Chlorine.  See  Chloride  of  Nitrogen. 
Azure.  A  name  given  to  glass,  coloured  blue  by  the 
oxide  of  cobalt.  This  glass  in  a  melted  state  is  poured 
into  water,  and  afterwards  pounded ;  the  powder  is 
mixed  with  water,  and  after  a  short  time  decanted.  The 
azure,  which  is  last  deposited,  is  the  most  brilliant. 


B. 


Balance.  The  beginning  and  end  of  every  exact 
chemical  process  consists  in  weighing.  With  imperfect 
instruments  this  operation  will  be  tedious  and  inaccurate- ; 
but  with  a  good  balance  the  results  will  be  satisfactory ; 
and  much  time,  which  is  so  precious  in ;  experimental  re- 
searches, will  be  saved. 
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The  balance  is  a  lever,  the  axis  of  motion  of  which,  is 
formed  with  an  edge,  like  that  of  a  knife,  and  the  two 
dishes  at  its  extremities  are  hung  upon  edges  of  the  same 
kind.  These  edges  are  tirstmade  sharp, andthen  rounded 
with  a  fine  hone,  or  piece  of  huff  leather.  The  excel- 
lence of  the  instrument  depends,  in  a  great  measure,  on 
the  regular  form  of  this  rounded  part.  When  the  lever 
is  considered  as  a  mere  line,  the  two  outer  edges  axe 
called  points  of  suspension,  and  4he  inner  the  fulcrum. 
The  points  of  suspension  arc  supposed  to  be  at  equal  dis- 
tances from  the  fulcrum,  and  to  be  pressed  with  equal 
weights  when  loaded. 

Balloon.  (Ballon,  or  baton.)  A  large  glass  receiver 
in  the  form  of  a  hollow  globe.  For  certain  chemical 
operations  balloons  are  made  with  two  necks,  placed  op- 
posite to  each  other  ;  one  to  receive  the  neck  of  the  re- 
tori,  and  the  other  to  enter  the  neck  of  a  second  balloon  -- 
lliis  apparatus  is  called  enfiladed  balloons.  Their  use  is 
to  increase  the  whole  space  of  the  receiver,  because  any 
number  of  these  may  be  adjusted  to  each  other.  The 
only  one  of  these  vessels  which  is  generally  used,  is  a 
small  oblong  balloon  with  two  necks,  which  is  to  be  luted 
to  the  retort,  and  to  the  receiver,  or  great  balloon;  it 
serves  to  remove  this  receiver  from  the  body  of  the  fur- 
nace, and  to  hinder  it  from  being  too  much  heated.  The 
term  balloon  is  also  applied  to  a  spherical  bag  filled  with 
a  gas  of  small  specific  gravity,  by  the  buoyancy  of  which 
it  is  raised  into  the  atmosphere. 

Balsam.  {Bourne,)  The  term  balsam  was  ancienlly 
applicd  to  any  strong  scented  natural  vegetable  resin,  in- 
flammable,  not  miscible  with  water,  and  supposed  to  be 
possessed  of  many  medical  virtues.  All  the  turpentines, 
the  Peruvian  and  copaiva  balsam,  ic,  are  examples  of 
natural  balsams.  Besides,  many  medicines  compounded 
of  various  resins,  or  oils,  obtained  the  name  of  balsam. 
Chemists  now  restrict  this  term  to  vegetable  juices,  con- 
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sisting  of  a  substance  of  a  resindus  nature,  capable  of 
affording  benzoic  acid.  They  are  insoluble  in  water,  but 
readily  disssolve  in  alcohol  and  ether.  The  liquid  balsams 
are  Copaiva,  Opo-balsam,  Peru,  Styrax,  Tolu ;  the  con- 
crete are  Benzoin,  Dragon's  blood,  and  Scorax. 

Barium.  This  metal  is  hardly  known.  In  nature  its 
oxide  is  found  combined  with  sulphuric  and  carbonic 
acids.  This  is  heavier  than  water,  of  a  dark  gray  colour ; 
it  readily  attracts  oxygen  from  the  atmosphere,  and  passes 
to  the  state  of  an  oxide.     (See  Calcium.) 

darytes.     See  oxide  of  Barium. 

Bases  Salifiable.  All  such  substances  as  uniting  to 
acids  form  salts :  as  ammonia,  and  the  different"  metallic 
oxides. 

Bases.  Vegetable  Salifiable.  See  Vegetable  Al- 
kalies. 

Bassorine.  This  substance  was  first  extracted  from 
the  gum  of  Bassora.  Pelletier  has  since  discovered  it  in 
the  assafcetida,  and  Braconnot  in  St.  Ignatius'  bean,  and 
some  other  substances.  It  has  some  resemblance  in  its 
properties  to  gum  adraganth,  particularly  in  swelling  in 
either  cold  or  boiling  water.  It  easily  dissolves  in  water 
containing  a  little  nitric  acid.  Treated  with  potash  it 
disengages  ammonia.  It  is  very  easily  obtained  by  treat, 
ing  gum  Bassora  with  water,  alcohol,  and  ether.  As  it 
does  not  dissolve  in  any  of  these  liquids  the  residue  con- 
tains only  some  vegetable  remains,  which  are  easily 
separated  by  continued  washings.     (Vauquelin.) 

Bell-Glass.  (Cloche.)  A  hollow,  cylindrical  article 
of  glass  or  crystal,  open  at  its  base,  round  and  closed  at 
the  top,  which  is  terminated  by  a  stopper.  Some  bell- 
glasses,  instead  of  the  glass  stopper,  have  a  stop  cock  of 
copper  ;  others,  one  graduated  into  a  certain  number  of 
equal  degrees.  Bell-glasses  are  of  great  use  in  chemis* 
try,  either  to  collect  gas,  to  transfer,  or  to  measure  it* 
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Benzoats*  Combinations  of  benzoic  acid  with  aalifi* 
able  bases.  TMwe  salts  are  all  easily  decomposable  by 
caloric ;  those  of  the  metals  of  the  first  two  sections*  ate 
Holublo  and  crystallizable,  those  of  zinc  and  iron  thffttost 
no.  The  others  are  insoluble.  In  the  benzoates,  ac- 
cording to  Berzelius,  the  oxygen  of  the  base  is  to  the 
acid  as  1  to  15*006.  All  these  salts  are  without  use,  and 
very  little  studied. 

Bezoabd  Mineral.  It  was  by  this  name  that  the 
oxide  of  antimony  was  formerly  known,  when  precipi. 
luted  from  its  solutions. 

Bi  (From  bis,  twice.)  In  composition  it  signifies  twice 

or  double. 
Bi-Arseniatrs.     See  Arseniates. 
Bi-Phosphatbs.    See  Phosphates. 
Bi-Selhniateb.     See  Selmiates. 
Bi-Sulphatew.     See  Acid  StdpJuUes.* 
Bile.     A  bitter  liquid,  more. or  less  viscous,  of  a  grec  n- 
ish  yellow,  heavier  than  water,  found  in  most  animals. 
Bilo  submitted  to  distillation,  gives  a  volatile  colourless 
product,  of  a  nauseous  smell,  precipitating  by  the  acetate 
of  lead.     The  dried  residue  forms  nearly  one  eighth  of 
the  bile  which  was  employed :  it  is  slightly  deliquescent, 
and  almost  entirely  soluble  in  water  and  alcohol,  decom- 
pose at    a  high  heat,  gives  the  same  products  as  all 
unimal  substances ;  these  contain   many  salts,  particu- 
larly soda.     Eight  hundred  parts  of  the  bile  of  the  ox. 
according  to  Thenard,  consists  of  water,  700 

Resinous  matter, 15 

Pioromel, GO 

Of  a  yellow  matter, 4 

Hoda,        r .       4 

Phosphate  of  soda, 2 

Chlorides  of  sodium, and  of  potassium,  8*5 

Sulphate  of  soda, 0*8 

Phosphate  of  lime, 1*3 

*  §«e  Metals,  Thenard'i  iectloiw. 
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and  some  "mark*  of  oxide  of  iron.  The  bile  of  man 
differs  little  from  these  proportions,  but  contains  more 
pioromel. 

Bismuth.  A  metal  of  a  yellowish  white  colour,  very 
brittle,  of  a  lamellar  structure,  crystallizes  in  cubes ;  its 
specific  gravity  is  9*822,  it  fuses  at  256° ;  it  tarnishes  in 
damp  air ;  burns  at  a  very  high  temperature,  with  a  dis- 
engagement of  light.  It  unites  with  most  of  the  metals, 
as  phosphorus,  sulphur,  selenium,  chlorine,  and  iodine. 
This  metal  seems  not  to  have  been  known  very  anciently, 
though  Agricola,  in  1520,  pointed  out  the  means  of  ob- 
taining it ;  it  was  formerly  called  glazed  tin.  In  nature 
it  is  found  in  the  state  of  an  oxide,  and  combined  with 
sulphur  and  various  metals.  It  is  not  common,  is  easily 
extracted  by  introducing  the  mineral  containing  it  into 
iron  cylinders  placed  across  a  furnace ;  one  of  the  ex- 
tremities is  entirely  closed ;  the  other,  through  which  the 
metal  flows,  is  partly  closed  by  a  luting  of  clay.  When 
heated,  the  bismuth  melts  and  flows  into  iron  crucibles ;  it 
must  then  be  submitted  to  a  high  heat,  in  order  to  exclude 
the  arsenic.  Its  purity  is  ascertained  by  treating  it 
with  nitric  acid  ;  it  will  dissolve  entirely  if  pure,  otherwise 
the  arseniate  of  bismuth  is  deposited. 

A  preparation  of  bismuth  known  by  the  name  of  pearl 
powder,  or  pearl  white,  is  sometimes  used  as  a  cosmetic, 
though  its  effect  upon  the  skin  is  injurious  ;  it  is  liable  to 
be  turned  black  by  sulphuretted  hydrogen  gas. 

Bitumen.  The  bitumens  are  substances  either  solid 
or  liquid,  emitting  an  odour  more  or  less  strong.  They 
burn,  leaving  a  residue,  which  is  easily  incinerated. 
Liquid  bitumen,  or  naphtha,  is  transparent,  of  a  yellowish 
white  colour,  almost  without  taste  ;  it  burns  like  essences 
upon  the  approach  of  an  ignited  substance,  with  a  bright 
but  sooty  flame.  There  are  many  varieties,  which  differ 
both  in  their  consistence  and  their  colour  as  more  or  less 
deep.     Naphtha  is  found  on  the  borders  of  the  Caspian 
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sea,  id  Calabria,  in  Sicily,  and  various  other  parts  of  lie 
world,  and   is  procured   by   distillation   from   petroleum. 
It  is  sometimes  used  instead  of  candies. 
Bitumen  Solid,  or  Asfhaltcm.  It  is  black,  sinning, 


friable,  insoluble  in  alcohol,  acquires  an  odour  by  ruhbingT 
and  burns  with  facility.  Il  is  usually  found  on  the  surface 
of  lake  Asplialtites ;  this  has  given  rise  to  its  name. 
According  ti>  historians,  it  was  this  bitumen,  which  was 
used  as  a  cement  for  the  walls  of  Babylon.  Naphtha,  or 
liquid  bitumen,  is,  according  to  the  experiments  of 
Saussure,  composed  of  hydrogen,  S7-B0,  and  carbon, 
134V.  It  is  employed  to  preserve  potassium,  sodium, 
barium,  &c. 

Black  l.i.in.      See  Plumbago. 

BuAtl  I)b:  Baluink.     See  Spermaceti. 

Bleu  D'Odtiu;  Mek.      See  Ultramarine. 

Blood.  This  liquid  is  very  abundant  in  most  animals. 
Its  colour  in  the  arteries  is  a  lively  red,  and  a  deep  purple 
in  the  veins  of  animals  cont>iinin<r  red  blood.  Its  taste 
is  slightly  sail,  its  specific  gravity  as  found  in  man,  is 
10-527  at  the  temperature  of  60°.  Blood  on  standing 
for  a  short  time  separates  into  two  portions  ;  the  one 
solid,  called  craxsammtum  and  (he  other  liquid,  which  is 
called  serum.  If  exposed  to  a  temperature  of  100°,  it 
coagulates  on  account  of  the  albumen  which  enters  into 
its  composition  ;  alcohol  also  coagulates  if  ;  the  different 
sails  form  with  it  a  precipitate  which  results  from  the 
union  of  albumen  with  the  oxide  of  the  metal ;  the  pre- 
cipitate does  not  of  course  take  place,  when  the  oxide 
can  form  with  the  albumen  a  soluble  combination.  This 
is  the  case  with  the  soils  of  potash,  soda,  and  some 
others.     Blood  is  also  coagulated  by  chlorine,  by  sulpha- 


acid  gases.  Venous  blood  in  contact 
with  oxygen,  becomes  red,  as  when  it  meets  with  air  in 
like  lungs.  Polash  and  soda  can  also  form  soluble  com- 
pounds with  iibrinc  ;  they  prevent  blood  from  coagulating- 
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Yccording  to  Berzelhis,  blood  is  composed  of  a  great 
quantity  of  water,,  of  albumen,  fibrine,  a  coloured  ani- 
mal substance,  a  little  oily  matter,  chloride  of  potassium 
and  sodium,  the  sulphate  of  lime,  sub-carbonates  of  lime, 
soda,  and  magnesia,  of  oxide  of  iron,  and  acetate  of  soda. 
Tliis  last  substance  has  not  been  found  by  other  chemists 
in  the  analysis  of  blood.  The  solid  matter  which  is 
formed  from  blood,  or  the  crassamentum,  is  composed  of 
fibrine,  colouring  matter,  an  oily  substance,  and  a  certain 
quantity  of  water.  The  serum  contains  the  rest  of  the 
water,  with  most  of  the  salts  and  the  albumen. 

Blow  Pipe*  (Chalumeau.)  A  simple  instrument,  in* 
vented  for  the  purpose  of  directing  the  flame  of  a  lamp 
for  the  analysis  of  minerals  and  for  other  chemical  pur- 
poses. It  consists  of  a  tube  of  silver,  copper,  or  glass, 
about  one  eightn  of  an  inch  in  diameter  at  one  end,  and 
the  other  tapering  to  a  much  less  size,  with  a  very  small 
perforation.  A  blow  pipe  has  been  constructed  by  Pro- 
fessor Hare  of  Philadelphia,  by  which  a  stream  of  oxy- 
gen and  hydrogen  gas  is  conducted  upon  the  ignited  sub- 
stance ;  this  is  called  the  oxy-hydrogen  blow  pipe. 

Blue  of  Cobalt,  or  Thenard's  Blue.  (Bleu  de  The. 
nardy  ou  de  Cobalt.)  A  substance  of  a  beautiful  blue,  which 
is  substituted  for  ultramarine  in  oil  painting.  This  co- 
lour is  prepared  as  follows :  The  ore  of  Swedish  co- 
balt is  first  roasted  in  order  to  drive  off  the  arsenic  as 
much  as  possible ;  it  is  dissolved  in  diluted  nitric  acid  ; 
the  solution  is  then  evaporated  almost  to  dryness,  the  re- 
sidue heated  with  distilled  water,  and  the  liquor  filtered 
in  order  to  separate  the  arseniate  of  iron  which  is  depo- 
sited ;  into  the  liquor  is  poured  a  solution  of  the  sub-phos- 
phate of  soda,  which  forms  a  violet  precipitate  of  the  sub- 
phosphate  of  cobalt ;  this  precipitate  being  washed,  one 
part  of  it,  in  the  form  of  a  jelly,  is  mixed  with  8  parts  of 
alumine,  also  in  a  jetty.  This  mixture  is  dried  upon 
plates  by  a  stove ;  when  brittle,  it  is  gradually  heated  to 
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redness  111  a  crucible  ;  tliis  temperature  is  continued  fat 
lialf  an  hour ;  it  is  llien  left  to  cool,     A  result  analogous 

this  is  obtained  by  employing  one  half  part  of  arscniate 
of  cobalt,  and  $  of  alumine,  or  the  same  quantity  of  the 
nitrate  of  cobalt  with  alumine,  or  alum  baaed  upon  am. 
monia.  The  arts  are  indebted  for  the  discovery  of  this 
brilliant  colour,  to  the  learned  Professor  Thenard ;  he 
considers  it  as  composed  of  the  sub-phosphate  of  cobalt 
mixed  with  alumine. 

Blue  Prussian.  A  substance  of  a  deep  blue,  much 
heavier  than  water,  retaining  it  with  tenacity.  It  expe- 
riences no  alteration  at  a  temperature  of  135°.  If  sub- 
mitted to  distillation  in  a  retort,  at  a  very  high  heat,  it 
gives  off  the  iiydro-cyanate  of  ammonia  and  the  carbo. 
nate  of  the  same  base,  Prussian  blue  burns  easily,  leav- 
ing a  considerable  residue  of  the  oxide  of  iron.  Chlorine 
changes  it  to  green,  but  deoxygonating  substances  restt 
to  it  its  primitive  colour.  Water  and  alcohol  have 
action  upon  it.  Potash,  soda,  ammonia,  barytes,  stronlii 
chlorine,  and  magnesia,  decompose  ii,  forming  a  cyanite 
and  a  precipitate.  The  peroxide  of  iron  and  the  dcutox- 
ide  of  mercury  have  the  same  effect.  Weaker  acids 
affect  it  but  little.  Many  concentrated  acids  act  upon  it. 
According  to  i\I.  Kobiquet,  sulphuric  acid  changes  il 
while,  without  disengaging  any  gas,  or  becoming  charged 
with  any  of  its  principles ;  if  the  acid  is  diluted  with  wa. 
ter,  tlie  colour  re-appears. 

The  discovery  of  prussiau  blue  is  due  to  a  colour-ma- 
ker, named  Diesbach,  who  prepared  lake  from  cochi. 
ileal,  by  mixing  the  decoction  of  this  substance  with  alum 
and  a  little  of  the  sulphate  of  iron,  and  then  precipitating 
it  by  an  alkali.  Being  at  a  certain  time  in  want  of  pot- 
ash, he  borrowed  from  Dippel,  in  whose  laboratory  he 
was  at  work,  some  of  the  salts  of  tartar  which  had  been 
used  by  that  chemist  in  the  distillation  of  animal  oil. 
The  lake  precipitated  by  this  alkali,  instead  of  being  red. 
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was  of  most  bemtifbl  blue.  Dippel,  to  whom  the  pheno- 
menon was'  Ande  known,  perceived  that  it  was  the  effect 
of  the  salt  of  tartar,  and  endeavoured  to  produce  the  same 
effect  by  the  agency  of  other  alkalies,  and  the  know- 
ledge  of  the  existence  of  prussian  blue  was  thus  com- 
pletely established*  The  manner  of  preparing  it  was  for 
a  longtime  kept  secret.  In  1724,  Woodward,- in  his 
"  Transactions  PkUosophiques"  described  it.  Many  che- 
mists, particularly  Macquer,  attempted  to  ascertain  the 
nature  of  the  substance ;  but  it  was  reserved  for  Scheele 
to  discover  the  acid  which  Bergman  and  (xuyton  had 
suspected.  It  was  afterwards  studied  by  Proust,  Ber- 
thollet,  Vauquelin,  Robiquet,  and  Berzelius* 

The  following  is  the  process  made  use  of  in  the  arts 

for  obtaining  Prussian  blue  :    A  mixture  of  equal  parts 

of  dried  blood  or  horns,  and  the  potash  of  commerce,  is 

heated  in  a  large  iron  crucible,  until  h  becomes  clammy ; 

when  cold,  it  is  thrown  into  fifteen  times  its  weight  of 

water,  and  occasionally  stirred ;  at  the  end  of  an  hour, 

the  liquor  which  contains  the  hydro-carbonate  of  potash, 

sub-carbonate  of  potash,  and  some  other  salts,  is  filtered. 

To  this  liquor  is  added  4  parts  of  alum,  and  1  part  of  the 

sulphate  of  iron ;  this  forms  a  very  abundant  precipitate, 

composed'  of  alumine,  the  hydro-ferro-cyanite  of  iron, 

and  a  small  quantity  of  the  sulphate  of  iron.     When  the 

liquor  ceases  to  be  coloured  by  adding  these  salts,  the 

operation  is  completed.     The  precipitate  is  washed  with 

many  waters,  which  are  renewed  once  in  12  hours.     It 

is  at  first  brown,  then  greenish  brown,  next  bluish  brown, 

and  from  this  shade  it  passes,  by  contact  with  the  air,  to 

a  deeper  hue.     It  is  left  to  drain,  and  dried  upon  the 

strainers.     The  rationale  of  the  phenomena  presented 

by  this  operation,  is  thus  given  by  M.  Thenard :    The 

animal  matter  is  decomposed  by  calcination,  disengaging 

water,  carbonic  acid,  ammonia,  oxide  of  carbon,  oil,  car- 

buretted  hydrogen  gas;  in  a  word,  all. the  products  of 
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animal  mailer.  The  residue  is  composed  of  carboi 
potash  more  or  less  carbonated,  cyanide  (ct/anwre)  oi 
potassium,  sulphuret  and  chloride  of  potassium.  When 
the  residue  is  thrown  into  water,  the  carbonated  potash, 
the  cyanide,  sulphuret,  and  the  chloride  of  potassium, 
dissolve  ;  (he  first  remains  inactive,  and  the  three  others 
decompose  the  water ;  from  thence  is  formed  the  hydro- 
cvanate,  instead  of  the  cyanide,  the  hydro.sulphate,  &c. 
Potash  decomposes  alum,  uniting  with  its  acid,  and  preci- 
pitating its  base ;  it  is  the  same  with  the  sub-carbonate, 
and  the  sulphate  of  potash;  the  last  two  disengage  car- 
bonic acid,  and  sulphuretted  hydrogen  ;  the  hydro-cya- 
nate  of  potash  forms  with  the  proto -sulphate  of  iron,  a 
white  insoluble  precipitate  of  hydro  -ierro.  cyan  ate  of  the 
protoxide  of  iron  ;  this  also  contains  the  hydro-ferro-cya- 
nate  of  potash.  With  the  same  sulphat 
hydro- sulphate  of  potash  forms  a  black  precipitate  of  sul- 
phuretted hydrogen,  and  protoxide  of  iron.  The  wash- 
ings serve  to  dissolve  the  soluble  salts  which  are  foreign 
to  the  prussian  blue,  such  as  the  sulphate  of  potash,  &c. 
and  particularly  to  bring  the  oxide  of  iron  t< 
mum  (the  highest  degree)  of  oxidation,  by  means  of  the 
air  contained  in  the  water.  Prussian  blue  is  then  a  hy. 
dro-ferro- cyan  ate  of  potash  and  of  iron,  mixed  with 
illumine  ;  or,  as  may  be  expressed,  a  mixture  of  the  cya- 
nide of  potash  and  iron  with  water  and  alumine. 

Bong.    (Os.)  Bones  are  solid,  tasteless,  without  odour, 

white,  very  bard  and  brittle  in  old  people,  more  flexible 
in  children.  When  submitted  to  distillation,  they  give 
all  the  products  of  animal  matler  I  heated  in  the  air  they 
form  bone  black  ;  if  burned  they  become  black  ;  if 
the  heat  is  continued  they  become  white,  light,  and  fria- 
ble ;  if  left  to  themselves  they  exfoJiate,  and  in  a  fe« 
days  fall  to  powder.  If  boiled,  all  the  gelatine  dissolves, 
and  nothing  but  the  earthy  part  remains,     When  bonei- 

'e  digested   in  weak   chloric  acid  all  the  salts 
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they  are  then  flexible,  elastic,  and  arc  composed  wholly 
of  animal  matter.  This  substance  washed  in  boiling 
water  may  be  considered  as  pure  gelatine.  Bones  vary 
greatly  in  their  composition  according  to  the  age  of  the 
individuals,  and  the  species  of  animated  Fourcroy  and 
Vauquelin  who  analyzed  human  bones,  found  them  com- 
posed of  a  large  quantity  of  the  phosphate  of  lime,  a 
little  of  the  phosphate  of  magnesia,  phosphate  of  ammo- 
nia, oxides  of  iron  and  manganese,  some  traces  of  alu- 
raine  and  silex,  gelatine,  and  water.  MM.  Proust  and 
Hatchett  have  also  ascertained  the  presence  of  the  car- 
bonate of  lime.  Berzelius  thought  he  discovered  fluoric 
acid,  but  this  has  been  confirmed  by  no  other  chemist. 

The  following  are  the  proportions  of  bone  as  given  by 
Berzelius  :  gelatine  32*17,  blood  vessels  1*13,  flu  ate  of 
lime  2*00,  phosphate  of  lime  11*30,  phosphate  of  magnesia 
1-10,  water  1-20.     Vogel,  who  analyzed  the  bones  of  a 
cemetery  which  had  been  closed  for  nearly  11 66  years, 
found  that  they  contained  no  more  gelatine,  but  a  much 
greater    proportion   of  carbonate   of   lime  than  fresh 
bones.     The  bones  of  herbivorous   animals,  according 
to  Fourcroy  and  Vauquelin,  contain  the  same  principles 
as  human  bones.     Berzelius  found   the  fluate  of  lime,., 
and  Mr.  John  the  sulphate  of  lime  in  those  of  the  ox. 
M.  Chevreul  who  analyzed  the  bones  of  fossil  marine 
animals,  found  in  them  the  sulphate  of  lime  united  to  a 
little  animal  matter  l£,    water  10£,   phosphate  of  lime 
iron    and     manganese   6*7,  albumen   1,   carbonate   of 
lime  4,  and  some  traces  of  the  fluate  of  lime.     M.  Bouil- 
lon Lagrange  found  in  analyzing  the  turquoise  that  it  was 
composed  of  phosphate  of  lime  80,  carbonate  oflime  8,  phos- 
phate of  iron  2,  phosphate  of  magnesia  2,  albumen  l£, 
water  and  clay  6£.     The  bones  of  fishes  appear  to  be 
formed  of  a  mucus  similar  to  that  of  the  nails  and  hair. 
Thenard  has  made  a  series  of  interesting  experiments 
upon  different  parts  susceptible  of  ossification  (changing 
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lo  bone).  Teeth,  in  their  compoaition,  differ  very  Imle 
from  bones.  Berzelius  and  Morrichini  assert  that  the\ 
contain  some  fluate  of  lime,  but  Fourcroy  and  Vauquelin. 
utid  several  oilier  chemists,  assert  that  they  have  not 
been  able  to  discover  in  leeth  any  traces  of  it.  M.  Las- 
saigne  has  made  the  following  analyses  of  human  teeth  : 
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Fourcroy  and  Vauquelin  consider  ivory  as  formed 
the:' same  principles  as   bones.     Gay-Lussac  and  Mor- 
richini  have  discovered  in  it  some  fluato  of  lime, 
with  ivory  calcined  to  a  certain  degree,  thus  the  beauti- 
ful velvet-like  colour  called  iron/  black  is  prepared. 

Borates  Neutral.  (Borates  Neutres.  ) Combination! 
of  boracic  acid  with  bases  in  which  the  salts  arc  neither 
acid  nor  much  alkaline.  These  salts  are  little  known  : 
Berzetius,  however,  has  given  the  proportions  of  borate 
of  harytes  ;  according  to  him  it  is  formed  of  twice  as 
much  acid  as  the  sub-borate  of  the  same  base. 

Borates  Sub.  (Borates  Sous.)  Combinations  of  bo- 
racic acid  with  an  excess  of  the  base  ;  these  salts  are 
mostly  insoluble,  but  those  of  ammonia,  potash,  and 
soda  are  soluble  and  crystallizable ;  all  the  sub-borate* 
of  the  first  four  sections  are  undecomposable  by  fire,  on 
account  of  the  permanence  of  their  acid  ;  but  where  the 
metals  have  not  a  strong  affinity  for  oxygen,  they  may 
be  decomposed  ;  the  boracic  acid  being  set  free,  the 
metal  is  reduced  and  oxygen  disengaged.     The  sub-bo- 
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rate  of  ammonia  whose  base  is  volatile  is  easily  decom- 
posed, the  ammonia  set  free,  and  the  acid  remains  insu- 
lated. The  sab-borates  are  decomposed  by  all  soluble 
salts,  which  can  form  with  boracic  acid,  insoluble  salts, 
such  as  the  chlorate  of  lime,  the  nitrates  of  strontian,  of 
barytes,  dtc.  Nature  presents  us  the  sub-borate-of  soda 
(borax)  and  the  sub-borate  of  magnesia  ;  the  others  are 
the  products  of  art.  In  the  sub-borates  the  quantity  of 
the  oxygen  and  of  the  oxide,  is  to  the  quantity  of  the 
acid,  as  1  to  2-696. 

Bobatb  (Sub)  of  Ammonia.  (Borate  sous  <TAmmo~ 
maque.)  This  salt  is  the  product  of  art ;  it  is  obtained 
by  dissolving  boracic  acid  in  an  excess  of  ammonia ;  the 
salt  crystallizes  on  cooling.  It  greens  the  infusion  of 
violets,  and  is  decomposed  by  a  red  heat,  giving  off  all 
its  ammonia. 

Borate  (Sub)  of  Potash.  (Borate  sous  de  Potasse.) 
'This  salt  is  prepared  directly  by  combining  potash  and 
boracic  acid ;  it  is  little  known. 

Bobatb  (Sub)  of  Soda,  or  Bob  ax.     (Borate  sous  de 
Sonde.)     This  salt  deeply  greens  the  infusion  of  violets  ; 
it  has  an  alkaline  taste,  dissolves  in  twice  its  weight  of 
boiling  water ;  but  much  more  cold  water  is  necessary  to 
effect  its  solution.     It  crystallizes  in  hexahedral  prisms 
with  compressed  summits  ;  it  has  an  opaline  colour  and  a 
glassy  fracture  :   exposed  to  fire,  it  loses  its  water  of 
crystallization  and  is  transformed  into  a  substance  called 
glass  of  borax,  which  soon  tarnishes  by  attracting  humi- 
dity from  the  atmosphere.     M.  Dobereiner  ("Annates  de 
Chimie  el  Physique")  thinks  that  it  is  decomposed    by 
charcoal  at  a  high  temperature.     This  salt  is  known  in 
commerce  by  the  name  of  borax,  is  found  abundantly  in 
nature,  particularly  in  Tartary  and  China,  Ceylon,  and 
other  places  of  Asia ;  and  also  exists  in  Peru,  where  it 
is  found  at  the  bottom  of  salt  lakes.     Much  of  the  borax 
of  commerce  needs  to  be  divested  of  an  oilv  mattet  w\v\c\\ 
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seems  (o  be  united  to  the  excess  of  the  soda ;  this  is  called 
lincknl,  or  impure  boras  ;  that  which  comes  from  China  is 
much  more  pure  and  easy  to  be  refined.  Robiquet  and 
Marchand  have  published  the  process  which  they  use  in 
nrifS  log  it.  They*  first  put  the  impure  borax  into  a  tub, 
with  water  sufficient  to  cover  it;  after  letting  it  stand 
half  a  day,  they  add  one  part  of  slaked  lime  to  400  of 
boras ;  the  liquor  remaining  until  the  next  day,  a  sort  of 
calcareous  soap  is  formed  with  the  oily  matter  which  is 
deposited.  The  salt  is  afterwards  separated  by  means 
of  sieves  with  large  meshes  ;  it  is  redissohed  by  heat,  in 
twice  and  a  half  its  weight  of  water  ;  1  part  of  the  hydro, 
chlorate  (ozymuriWe)  of  lime  is  then  added  for  50  of  the 
borax.  The  liquor,  filtered  and  concentrated  to  20°  of 
the  aerometer,  is  turned  into  leaden  cunes,  because  thi- 
form  is  favourable  to  crystallization  ;  it  should  cool  slowly 
to  obtain  such  crystals  as  are  valuable  in  commerce. 

This  substance  is  also  extensively  manufactured  by 
■  oii'ibinitig  directly  boracic  acid  from  the  lakes  of  It alj 
with  the  sub-carbonate  of  soda.  It  is  sufficient  to  heat 
the  acid  with  the  soda,  and  concentrate  the  solution  as 
above  described.  The  borax  thus  obtained,  though 
whiter  than  the  other,  is  less  valued.  Borax  is  often 
used  in  the  arts.  It  facilitates  the  vitrification  of  many 
"xidus,  and  forms  with  them  glass  differently  coloured. 

Borax.     See  Borate  {sub)  of  Soda. 

Boron.  (Bore.)  A  combustible  .substance,  not  me- 
tallic, pulverulent,  of  a  greenish  colour,  insipid,  inodorous, 
insoluble,  infusible,  without  action  upon  oxygen  at  tin 
ordinary  temperature,  absorbing  it  at  an  elevated  tempe- 
rature  with  an  elimination  of  light;  decomposing  nitric 
acid,  and  passing  to  the  state  of  boracic  acid.  This 
new  substance  is  found  in  nature  hut  in  a  state  of  combi- 
nation with  oxygen.  Gay-Lussac  and  Thenard  diseo- 
ered  it  by  treating  boracic  acid  with  potassium  and 
In  order  (o  obtain  it,  equal  parts  of'lhe  acid  and 
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metaL  are  introduced  into  a  porcelain  or  copper  tube 
hermetically  sealed  at  one  of  the  extremities.  It  is  then 
heated  to  redness ;  one  part  of  the  acid  is  decomposed, 
giving  off  its  oxygen  to  the  potassium  or  sodium ;  the 
other  part  of  the  oxygen  not  decomposed  combines  with 
the  oxide,  and  the  result  of  the  operation  is  the  sub-borate 
of  soda  or  potash,  and  boron.  This  salt  is  then  dissolved 
in  water,  and  the  boron  precipitated.  This  substance  has 
been  little  studied. 

Borides  or  Borurets.  (Borures.)  Combinations  of 
boron  with  combustible  bodies;  but  little  is  known  of 
these  compounds  except  that  they  are  brilliant  and  inso- 
luble. They  are  made  by  applying  a  high  heat  to  a 
mixture  of  boracic  acid,  charcoal,  oil,  and  iron  filings, 
or  a  mixture  of  the  acid  and  platina.  .The  masses  which 
result  from  these  combinations  have  a  metalloids!  ap- 
pearance, and  are  very  fragile. 

Brask.  (Brasque.)  Dust  of  pounded  charcoal,  with 
which  crucibles  are  lined  when  treating  bodies  which 
have  a  strong  affinity  for  oxygen. 

Brandy.     See  Alcohol, 

Bras 8.     See  Alloys, 

Bread.  (Poms.)  Farinaceous  vegetables  are  con- 
verted into  meal  by  trituration,  or  grinding  in  a  mill ;  and 
when  the  husk  or  bran  has  been  separated  by  sifting  or 
bolting,  the  powder  is  called  flower.  This  is  composed 
of  a  small  quantity  of  mucilaginous  saccharine  matter, 
soluble  in  cold  water ;  starch,  which  is  scarcely  soluble 
in  cold  water,  but  combines  with  that  fluid  by  heat ;  and 
an  adhesive  gray  substance,  insoluble  in  water,  alcohol, 
oil,  or  ether,  and  in  many  of  its  properties  resembling 
animal  substances.  When  flour  is  heated  with  water,  it 
forms  a  tough  paste,  containing  these  principles  very 
little  altered,  and  not  easily  digested  by  the  stomach. 
The  action  of  heat  produces  a  considerable  change  in 
the  [gluten,  and    probably  in    the  starch,  rendering  it 
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more  easy  to  be  masticated  as  well  as  to  be  digested. 
Hence,  the  first  approach  la  the  making  of  bread  con- 
sisted in  parching  the  corn,  cither  for  immediate  use  as  - 
food,  or  previous  to  its  trituration  into  meal  ;  or  else  in 
baking  the  flour  into  unleavened  bread,  or  boiling  it  into 
masses  more  or  less  consistent ;  processes  sufficiently 
indicated  in  the  histories  of  the  earlier  nations,  as  well  as 
in  the  various  practices  of  the  moderns.  It  appears  like- 
wise from  the  scriptures,  that  the  practice  of  making 
leavened  bread  is  of  very  considi.-nitik-  uiitiuuily  ;  butlhe= 
addition  of  yeast,  or  the  vinous  ferment  now  so  generally 
used,  seems  to  be  of  modern  dale.  Wheat  contains 
much  more  gluten  than  rye  and  other  grain  ;  and  this  is 
the  reason  of  the  superior  lightness  of  wheaten  bread  ; 
for  during  the  form  en  tat  ion  or  rising  of  bread,  much  car- 
bonic acid  gas  is  evolved,  which  would  escape  from  a 
mass  of  little  cohesion;  but  the  paste  of  wheat  flour, 
being  rendered  cohesive  and  elastic  by  the  gluten,  retains 
the  gas,  which,  in  its  endeavours  to  extricate  itself,  swells 
the  mass,  and  renders  it  light  and  spongy,  forming  bub- 
bles or  cavities  in  the  interior  of  the  loaf.  And  here  it 
may  be  proper  to  anticipate  what  would  naturally  come 
under  the  head  of  Fermentation.  If  the  rising  or  fer- 
mentation of  bread  be  continued  loo  long,  especially  if 
the  air  have  access,  the  acetous  fermentation  will  take 
place,  and  vinegar  will  be  produced.  This  is  the  cause 
of  the  sourness  of  bread.  To  remedy  this,  a  solution  of 
the  carbonate  of  potassa  (pearlushj  is  sometimes  kneaded 
into  the  bread  ;  the  effect  of  this  alkali  being  to  unite 
with  and  neutralize  the  acid,  forming  an  acetate  of  potash, 
while  the  carbbnic  acid  of  the  carbonate  of  potash,  being 
liberated  from  its  base,  renders  the  bread  still  more  light, 
in  its  efforts  to  escape. 

Bromic  Acid.     Has  little  odour,  an  acid  taste,  reddens 
powerfully  litmus  paper  ;  it  resembles  iodic,  chloric,  and 
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nitric  acids ;  that  is,  it  consists  of.  one  proportion  of  bro- 
mine, united  with  'five  of  oxygen. 

Bromide.  This  term  is  applied  to  certain  salts  which 
result  from  the  union  of  bromine  with  metals  and  some 
other  substances.  Bromine  combines  with  them  in  dif- 
ferent proportions,  forming  proto  and  per  bromides,  as  is 
the  case  with  iron*  Many  of  the  salts  thus  formed  ap- 
pear in  crystals,  and  some  are  soluble  in  water  and  alco- 
hol. Their  peculiar  natures,  however,  have  not  been 
fully  ascertained.  It  will  be  suffioient  to  mention  the 
existence  of  bromides  of  antimony,  arsenic,  barium,  bis- 
muth, calcium,  carbon,  glucinum,  gold,  lead,  magnesium, 
mercury,  phosphorus,  platinum,  potassium,  silver,  sodium, 
sulphur,  tin,  and  yttrium.* 

Bromine.  (Brome.)  From  hromos,  fcetor,  so  called 
on  account  of  its  strong  and  unpleasant  odour  which  re- 
sembles that  of  chlorine.  It  is  highly  destructive  of  ani- 
mal life,  and  has  been  recently  discovered  by  M.  Ballard, 
a  chemist  of  Montpelier,  (France,)  in  the  mother  waters 
of  salt  works,  and  in  the  lixivia  of  the  ashes  of  marine 
plants.  It  is  a  liquid  of  a  deep  red  brown  colour,  very 
volatile,  and  its  vapour  resembles  in  appearance  that  of 
nitric  acid.  It  boils  at  117°  ;  its  density  compared  with 
water  is  about  3.  It  has  extensive  chemical  affinities, 
forming  acids 'and  salts,  as  well  as  direct  combinations 
with  metals.  Like  oxygen,  iodine,  and  chlorine,  bromine 
is  attracted  to  the  positive  pole,  and  is  therefore  said  to 
be  electro-negative.  It  was  at  first  suspected  that  bro- 
mine might  contain  iodine;  but  experiments  made  by 
Professor  De  La  Rive  prove  the  contrary. 

Brucink,  or  Brucia. .  An  alkaline  substance  of  a 
pearly  white,  similar  to  boracic  acid ;  sometimes  in  a 
spongy  mass,  little  soluble  in  water,  insoluble  in  ether 
and  fixed  oil,  but  soluble  in  hot  and  cold  alcohol ;  sub- 

*  For  a  more  detailed  account  of  these  salts  we  refer  to  Prof.  Green's  excel 
lent M  Text-t>ook  of  Chemical  Philosophy.  ** 
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milled  to  the  action  of  tire,  brucine  is  decomposed,  g 
ummoniacal  products.  It  forms  with  acids,  ; 
and  neutral  combinations.  The  sulphate,  hydrc 
(muriate,)  and  oxalate  of  this  baae,  crystallize  ii 
(ral  state :  the  nitrate  and  the  phosphate  crystallis 
but  the  acid  must  be  in  excess  :  the  acetate,  is 
lizable.  Brucine  is  very  bitter,  notwithstanding  ii 
solubility.  It  was  discovered  by  Pelletie  rand  Cave 
in  the  bark  of  the  Brticea  anti-dytenierica 
united  to  gallic  acid.  It  has  been  discovered  in 
Strychnas  ignatia,  (bean  of  St.  Ignatius,)  and  the  Sir 
>ios  nux  vomica,  (vomica  nut.)  It  is  more  easily  obta 
from  the  brncea,  this  being  the  only  alkali  containec 
the  plant.  The  process  for  obtaining  brucine  is  as 
lows  :  a  strong  decoction  of  the  plant  is  made  with 
ter ;  oxalic  acid  is  added  to  this  which  takes  the  bra 
from  the  gallic  acid  ;  the  liquor  is  evaporated  (o  an  ext: 
ive  consistence  ;  the  residue  is  treated  with  cold  ale, 
which  dissolves  all  the  matter  except  the  oxalate  of 
cine.  This  salt  is  boiled  with  an  equal  part  of  inttj 
sia  to  decompose  it.  The  free  brucine  is  redissolvei 
alcohol,  filtered  in  order  to  separate  the  oxalate  of  n 
nesia ;  by  a  slow  evaporation,  the  alcohol  deposites 
nute  regular  crystals.  This  substance  is  very  poison 
hut  less  so  than  strychnine.  It  is  distinguished  b 
property  of  becoming  of  a  blood-red  when  a  few  d 
of  concentrated  nitric  acid  are  poured  upon  it. 

Better.  (Beurre.)  A  substance  usually  le 
loured,  sometimes  whitish,  of  a  soft  consistence, 
agreeable  taste,  slightly  aromatic,  lighter  than  u 
very  easily  melted.  It  soon  becomes  rancid  whei 
posed  to  contact  with  the  air,  particularly  in  i 
When  salted  it  may  be  preserved  for  months, 
been  found  only  in  milk,  from  which  it  is  easily  e 
ed.  The  milk  being  left  to  stand  a  few  hours,  the  c 
rises  and  is  taken  off  with  a  skimmer.     By  agitatioi 


BUT  188 

*  vessel  called  a  churn  the  particles  of  batter  unite,  and 
the  cream  is  transformed  into  butter  and  buttermilk ;  the 
last  is  serum  holding  in  suspension  seme  butter  and 
caseous  or  cheeselike  substance.  The  butter  is  then 
washed  in  a  large  quantity  of  water  and  put  up  in  firkins 
when  designed-  for  commerce.  Butter  always  retains 
some  caseous  matter,  which  can  be  disengaged  by  melt- 
ing it ;  according  to  Chevreul,  it  is  composed  of  stearine, 
elaine,  butyric  acid,  butyrine,  and  a  small  quantity  of 
colouring  matter.  Very  fine  soap  may  be  made  with 
butter. 

Butter  of  Antimony.      A  name  formerly  given  to 
the  proto-chloride  of  antimony.     (See  Antimony,) 

Butter  of  Arsenic.     See  Deuto-Chloride  of  Arsenic* 
Butter  of  Bismuth.     See  Chloride  of  Bismuth, 
Buttkr  of  Tin.     See  Deuto- Chlorate  of  Tin. 
Butter  of  Zinc.     See  Chloride  of  Zinc. 
Butyrine.     A  substance  very  fluid  at  68°,  congealing 
at  32°  ;  its  odour  is  like  that  of  melted  butter ;  it  is  either 
yellow  or  whitish,  accordiug  to  the  kind  of  butter  from 
which  it  is  obtained.  -Its  density  is  0*908.     Chevreul 
discovered  this  substance  in  butter,  united  to  stearine, 
elaine,  and  butyric  acid.     In  order  to  obtain  it,  butter 
which  has  been  purified  by  fusion  is  for  several  cays  ex* 
posed  to  a  heat  of  67°.     The  greater  part  of  the  stearine 
is  deposited  in  little  crystalline  grains.     The  oily  com- 
pound is  carefully  filtered,  then  mixed  with  an  equal 
part  of  rectified  alcohol ;  this  mixture  is  exposed  to  a 
temperature  of  67°,  care  being  taken  to  shake  it  from 
time  to  time;  the  alcohol  is  then  decanted;  it  is  then 
distilled,  and  the  residue  is  an  oil  rich  in  butyrine,  which 
is  disengaged  by  the  carbonate  of  magnesia.     The  buty- 
rate  formed  is  dissolved  in  water,  alcohol  is  again  brought 
to  act  upon  the  remaining  oily  matter ;  after  evaporating 
this  solvent,  nothing  remains  but  pure  butyrine. 

12 
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Cadmium.  A  metal  of  a  whiteness  resembling  tin, 
having  neither  taste  nor  odour,  more  fusible  (lian  zinc, 
easy  to  volatilize.  Oxygen  has  no  effect  upon  it  at  the 
ordinary  lemperaturc,  hut  if  submitted  to  the  action  of 
caloric,  it  burns  with  tiarne,  and  forms  an  oxide  of  an 
orange  yellow  colour  ;  it  unites  with  most  of  the  metals. 
Among  the  combustible  bodies  not  metallic,  chlorine, 
phosphorus,  iodine,  and  sulphur  are  the  only  ones  with 
which  it  bus  been  combined.  Cadmium  has  never  yet 
been  discovered  in  a  native  state  ;  it  has  been  found  in 
mines  of  zinc  in  the  slate  of  a  sulphuret  and  an  oxide, 
but  in  very  smull  quantities.  MM.  Htromeyer  and  Her- 
mann  discovered  this  metal  in  1»18.  It  is  extracted  by 
dissolving  with  heat  Calianine  in  weak  sulphuric  acid, 
saturating  this  solution  by  a  current  of  sulphuretted  hy- 
drogen  ;  the  sulpliurct  of  cadmium,  a  little  of  the  sulpha, 
ret  of  zinc,  and  sometimes  sulpliuret  of  copper,  arc 
formed.  The  different  siilphurets  ore  re-dissolved  in 
hydro-chloric  acid.  Sulphuretted  hydrogen  is  disen- 
gaged, and  the  chlorides  of  cadmium  mid  zinc  are  formed; 
these  are  evaporated  to  dryness,  The  whols  is  dissolved 
in  water,  an  excess  of  the  carbonate  of  ammonia  is  ad. 
ded,  the  hydro-chlorate  of  ammonia  is  formed,  and  the 
carbonates  of  zinc  and  cadmium  are  precipitated  ;  the 
carbonate  of  zinc  is  dissolved  by  the  excess  of  the  car- 
bonate of  ammonia,  and  that  of  cadmium  remains  insu- 
lated ;  the  substances  are  filtered,  the  precipitate  washed 
and  dried  ;  this  with  a  mixture  of  lamp-black  is  heated 
to  redness  in  an  earthen  retort.  Tho  cadmium  sublimes 
in  the  neck  of  the  retort.  Its  specific  gravity  is  (S-04  j 
on  account  of  its  scarcity  it  is  of  no  use  iuthe  axis. 

Caffein.     {Caftiae.)     This  substance  has  by  i 
mists  been  regarded  as  a  salifiable  base,  but  it  has  n 
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yet  been  sufficiently  studied  to  pronounc+jwith  *trtainty 
upon  its  nature.  It  is  soluble  in  water,  and  is  extreraly 
volatile.  It  crystallizes  in  long,  needles  of  a  beautiful 
white.     This  substance  is  extracted  from  coffee. 

Calamine.  A  name  given  to  an  ore  of  zinc,  which 
according  to  Berzetius  is  a  hydrated  selenite  of  zinc, 
mixed  with  the  carbonate  of  the  same  base. 

Calcination.  Oxidation.  The  fixed  residues  of 
such  matters  as  have  undergone  combustion,  are  called 
cinders  in  common  language ;  and  calces,  or  now  more 
commonly  oxides,  by  chemists ;  and  the  operation,  when 
considered  with  regard  to  these  residues,  is  termed  calci- 
nation. In  this  general  way  it  has  likewise  been  applied 
to  bodies  not  really  combustible,  but  only  deprived  of 
some  of  their  principles  by  heat.  Thus  we  hear  of  the 
calcination  of  chalk,  to  convert  it  into  lime,  by  drawing 
off  its  carbonic  acid  and  water ;  of  gypsum  or  plaster  of 
paris,  of  aliinr,  of  borax,  and  other  saline  bodies,  by 
which  they  are  deprived  of  their  water  of  crystallization ; 
of  bones,  which  lose  their  volatile  parts  by  this  treatment, 
and  of  various  other  bodies. 

Calcium.  The  metallic  base  of „ lime.  The  properties 
of  this  metal  are  little  understood ;  it  is  however  known 
to  take  oxygen  from  almost  all  substances,  is  destroyed 
by  contact  with  the  air,  has  a  specific  gravity  greater 
than  water,  and  is  brilliant  like  potassium.  This  metal 
is  obtained  by  making  a  paste  with  the  sulphate  of  lime, 
or  any  other  calcareous  salt,  and  placing  this  paste  in  a 
vessel  with  mercury  upon  a  metallic  plate.  The  nega- 
tive wire  of  the  pile  is  brought  in  contact  with  the  mer- 
cury, and  the  positive  wire  with  the  plate.  The  sulphuric 
acid  and  oxygen  go  to  the  positive  pole,  and  the  calcium 
to  the  negative,  where  it  finds  the  mercury  with  which  it 
amalgamates.  This  operation  must  be  long  continued  in 
order  to  obtain  an  amalgam  which  contains  a  little  fcal- 
cium ;  this  amalgam  is  introduced  into  a  very  small  *e- 
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tort,  with  some  of  ihe  oii  of  naphtha,  a  email  receiver 
being  fitted  to  the  retort,  the  distillation  is  commenced. 
The  oil  in  vaporizing  driving  the  air  from  the  retort,  pai 
of  ihe  mercury  volatilizes,  leaving  a  small  quantity  ( 
ialciuni  retaining  si  ill  a  little  mercury. 

Calculus.    (A  diminutive,  from  calx,  lime  stone.)  ' 

a  name  given  to  all  hard  concretions,  not  bony,  formec 
in  the  bodies  of  animals. 

Calomel.  (Calomela*.  From kafos,  good,  and  mrla 
black  ;  from  its  virtues  and  colour.)  Name  lor  the  Protn- 
cMoride  of  mercury.     (See  this  word.) 

Caloiiic.  (From  color,  heat.)  It  is  an  invisible, 
subtle,  elastic  fluid,  which  is  capable  of  moving  in  the 
form  of  rays.  It  is  known  in  three  slates  :  specific,  ra- 
diated, and  latent  caloric.  Specific  caloric  is  that  which 
dilferent  bodies  absorb,  in  order  to  rise  to  a  certain 
Dumber  of  degrees,  under  a  given  weight  and  a  common 
pressure.  Several  cliemiBts  have  proved  tbal  this  ab. 
sorption  wbb  relative  to  the  bodies;  for  example,  that  1 
pound  of  mercury  at  32°,  and  1  of  water  at  93*2°,  gave 
a  mixture  at  91  '4°  ;  then  the  quantity  of  heat  which  can 
elevate  the  water  1-8°,  can  elevate  the  mercury  to  91  -4°. 

Radiated  caloric  is  that  whioh  emanates  from  all  parts  of 
a  heated  body,  in  rays  which  traverse  the  air  with  the 
greatest  velocity.  If  these  ravs  fall  upon  a  polished  sur- 
face, moat  of  lliem  are  reflected ;  upon  a  rough  surface, 
they  are  absorbed  in  a  much  greater  degree,  aud  Ihe  sub- 
stance becomes  sensibly  heated.  If  two  vessels  with 
very  smooth  surfaces  are  exposed  to  the  same  degree  of 
heat,  they  remain  at  the  same  temperature  :  if  the  sur- 
face of  one  of  them  is  made  rough,  it  will  heat  by  the 
caloric  radiated  from  the  other.  If  two  concave  mirrors 
he  arranged  at  the  distance  of  a  few  feet  from  each 
other,  and  an  ignited  substance  placed  in  the  focus  of  one 
of  these  mirrors,  Ihe  heat  reflected  from  the  opposite 
mirror,  will  be  sufficiently  great  to  set  fire  to  tinder  ot 
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sulphur,  which  being  lew  polished  than  the  surface  of 
the  mirror,  will  absorb  the  calorific  rajs. 

Latent  caloric  is  that  which  forms  a  constituent  part  of 
bodies,  and  which  does  not  affect  the  thermometer;  the 
fusion  of  metals,  the  resolution  of  ice  into  water,  prove 
the  existence  of  latent  heat.  If  we  take  two  pounds  of 
pounded  ice,  or  snow  at  32°,  and  pour  upon  this  sub. 
stance  2  pounds  of  water  at  167°,  we  shall  obtain  4 
pounds  of  water  at  the  temperature  82°.  The  ice  has 
then  rendered  latent  all  the  caloric  of  the  water  em- 
ployed. An  essential  property  of  caloric  is  its  tendency 
to  maintain  an  equilibrium.  Every  one  knows  that  when 
two  bodies  of  different  temperature  are  brought  in  con- 
tact, the  cold  one  gains  caloric  at  the  expense  of  the 
other,  until  the  equilibrium  is  established ;  from  thence 
result  the  two  sensations  -known  under  the  name  of  heat 
and  cold.  Our  organs  may  become  habituated  to  these 
sensations  Until  they  cease  to  feel  them ;  bodies  which  at 
first  seemed  very  hot  or  very  cold,  may  cease  to  produce 
this  effect.  Thus  in  caves  where  the  temperature  during 
the  whole  year  is  at  50°,  it  seems  much  warmer  in 
winter,  and  colder  in  summer. 

Caloric  moves  through  solid  bodies  with  facility ;  if  the 
end  of  a  rod  of  metal  be  put  into  the  fire,  the  other  end 
will  be  almost  immediately  heated.  If  for  the  metal  be 
substituted  wax,  wood,  or  coal,  the  end  distant  from  the 
fire  will  scarcely  change  its  temperature,  while  the  other 
will  be  in  a  state  of  fusion ;  this  fact  proves  that  all  bodies 
are  not  equally  good  conductors  of  caloric,  and  that  this 
property  seems  to  diminish  with  density ;  for  liquids  are 
very  bad  conductors,  and  gases  seem  to  have  no  power 
of  conducting  this  fluid.  When  boiling  water  is  poured - 
into  a  vessel  containing  mercury,  the  surface  of  the 
liquid  will  be  very  hot,  while  the  bottom  of  the  vessels 
containing  the  metal,  will  heat  very  slowly.  This  ex. 
plains  why  the  water  of  seas  and  lakes  is  usually  hotter 
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upon  the  surface  than  some  feet  below.  Yet  whcii  a 
liquid  is  placed  in  a  vessel  over  a  (ire,  it  soon  boils ;  the 
particles  of  the  liquid,  near  the  bottom  and  sides  of  the 
vessel  becoming  heated,  are  lighter  than  the  other  par- 
ticles, and  rise  to  the  upper  part  of  the  vessel ;  the  other 
panicles  becoming  in  their  turn  healed,  rise  and  takp 
their  place  in  the  same  manner,  and  ttius  there  is  an  as. 
cending  and  descending  current  at  lite  same  time. 

Caloric  by  interposing  between  Ihc.  molecules  of  bodies, 
increases  their  volume,  changes  ihose  which  were  solid 
to  liquids,  and  those  which  were  liquid  to  gases  ;  but  if 
caloric  is  taken  from  these  molecules,  they  resume  their 
former  slate,;  those  which  were  driven  apart)  relun 
closer  contact,  and  the  caloric  •: .scapes  on  all  sides. 
"  La  Physique  de  M.  Biot,"  and  "  Les  Memotret  de 
Gay-Lussac  ft  Duhng.") 

Calorimeter.     A 
Place  and  Lavoisier, 
bodies.      It  consists  of  three 
or  tin,   the  interior  one  of  i 
whole  is  covered  with  two 
The  internal  vi 
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invented  by  De  La 
e  specific  caloric  ol 
essels  of  copper 
k  of  iron  wire  ;  the 
perforated  valves. 
contain  the  body  to  be  examined  ; 
the  intermediate  and  outer  one  to  be  tilled  with  pounded 
ice.  The  exterior  one  serves  only  to  secure  the  other 
.rom  the  action  of  the  surrounding  air;  according  to  the 
quantity  of  water  found  in  the  middle  vessel,  is  known  the 
quantity  of  caloric  which  (lie  body  has  furnished  in  order 
to  bring  the  ice  to  a  liquid  state.  The  water  is  conveyed 
off  by  means  of  a  stop-cock,  with  which  the  two  outer 
vessels  are  suppliod. 

Calx.  {Calx,  edicts,  from  the  Arabian  kalah  to  burn.) 
Chalk.  Limestone.  From  this  term  is  derived  the  word 
adcareous,  which  signifies  containing  lime. 

Cake  lion  Mineral.  A  combination  of  potash  with 
the  per-oxide  of  manganese.  This  composition  is  due  to 
Scheele,  who  discovered  it  by  calcining  the  nitrate  of 
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potash  with  the  per-oxide  of  manganese.  Having  dis- 
solved in  water  the  compound  which  he  obtained,  he  saw 
that  the  solution  which  was  at  first  given,  took  different 
shades ;  it  became  blue,  then  changed  to  violet,  and  then 
to  red,  and  at  length  became  colourless ;  acids  changed 
the  green  to  rose-coloured,  while  alkalies  changed  the 
green  to  red ;  on  account  of  these  changes  of  colour,  this 
substance  received  the  name  of  camelion.  This  com- 
pound is  obtained  by  calcining  a  mixture  of  equal  parts  of 
the  oxide  of  manganese  and  potash,  when  it  is  wished  to 
form  a  camelion  which  would  at  once  colour  Water  green ; 
but  in  order  to  colour  red  or  purple,  more  of  manganese 
must  be  added.  The  latter  camelion  dissolved  in  water,  is 
permanent,  and  may  be  crystallized  in  needles  of  a  dark 
purple.  These  acicular  crystals  have  a  sweetish  taste  ; 
they  are  unalterable  by  the  air,  and  possess  in  a  high 
degree  colouring  properties.  Nitric  acid  decomposes 
their  solution ;  mixed  with  sulphur,  phosphorus,  and  ar- 
senic, they  inflame  spontaneously.  According  to  MM. 
Chevillot  and  Edwards,  (Ann.  de  Chim.  et  dePhys.)  the 
camelion  appears  to  be  a  manganesiate  of  potash ;  for 
there  is  evidently  an  absorption  of  oxygen  during  its 
formation. 

Camphor  is  a  peculiar  vegetable  substance,  of  a  trans- 
parent white  when  purified,  breaking  easily,  of  a  strong 
but  agreeable  odour ;  its  taste  is  acrid  and  pungent ;  its 
specific  gravity  0*9887.  Camphor  is  not  decomposed  by 
the  air ;  yet  in  time  it  wholly  disappears.  This  is  owing 
to  its  vaporization,  and  not  to  decomposition.  It  is  easily 
dissolved  in  alcohol ;  is  soluble  in  ether,  the  fixed  and  vo- 
latile oils,  acetic  and  nitric  acids ;  it  burns  like  the  essen- 
tial oils,  producing  an  abundant  black  smoke.  It  is,  for 
commerce,  extracted  from  the  Laurus  campkora,  a  tree 
which  grows  in  Japan  and  the  East  Indies.  For  this 
purpose  the  wood  is  cut  into  small  pieces,  and  distilled 
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with  water,  in  large  iron  cucurbits,  with  earthen  heads 
lilted  with  rice  straw.  The  camphor  carried  upward  by 
the  vapour  of  the   water  settles  upon   the  straw,  in  the 

form  of  greenish,  pulverulent  masses.  It  is  transported 
In  this  slate  to  Europe,  where,  in  order  to  refine  and  pu- 
rity it,  it  in  pulverizeil  and  mixed  witli  quick  lime.  M. 
P roust  obtained  a  crystalline  product  from  many  labiate 
Dowers,  which  he  supposes  differs  little  from  camphor. 
According  to  Sauseure,  camphor  is  composed  of  74-38  of 
carbon,  10*67  of  hydrogen,  14*61  of  oxygen,  and  0-34 
of  nitrogen.  Thompson  has  given  a  very  different 
analysis. 

Camfbor,  Artificial.  A  white  crystalline  substance, 
having  some  analogy  to  camphor  in  smell  and  also  in 
dissolving  in  ether  and  alcohol  ;  it  is  lighter  than 
burning  without  any  residue,  not  reddening  litmus.  This 
product  was  discovered  hy  Kind,  by  saturating  the 
.sence  of  turpentine  wilh  one  third  of  its  weight  of  hyt 
chloric  (muriatic)  acid  gas. 

Camphor  at  us.  Combinations  of  camphoric  acid  with 
salifiable  bases ;  these  salts  are  little  known  ;  only  those 
of  ammonia,  soda,  potash,  harytes,  and  lime,  have  been 
obtained ;  they  are  all  decomposable  by  fire ;  and  ac- 
cording to  M.  Bouillon -Lag  range  the  acid  volatilizes 
without  alteration, 'yet  Bucholz,  in  decomposing  the 
phorate  of  lime,  obtained  acetic  acid  and  oil.  The  i 
phorates  are  the  products  of  art,  and  are  prepared  by 
direct  process. 

Cantharides.  Musea  Mispaniea.  Commonly 
.Spanish  flies ;  LytUi  Vegiraforia,  or  the  blistering  fly. 
These  flies  have  a  green,  shining,  gold  body  ;  they  are 
common  in  Spain,  Italy,  and  other  parts  of  the  south  of 
Europe.  The  cantharides  have  been  the  obi 
researches  of  many  chemists,  the  most  sxi' 
whom  in  this  investigation  are  MM.  Beaupoil 
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queu  The  last  has  succeeded  in  extracting  the  pure  blis- 
tering substance ;  he  also  obtained  a  green  oil,  a  yellow, 
ish  and  a  black  substance,  acetic  acid,  nitric  acid,  and 
some  phosphate  of  magnesia;  the  active  substance  of 
these  insects  has  been  called  cantharadin. 

Caoutchouc.  Indian  Rubber.  Elastic  Gum.  A  solid 
substance,  white  when  pure,  without  taste  or  smell,  soft, 
flexible,  very  tenaceous  and  elastic.  It  melts  easily, 
produces  on  distillation  a  little  ammonia  ;  burns  readily, 
leaving  very  little  residue ;  it  is  unalterable  by  the  air, 
and  insoluble  in  water,  alcohol,  the  alkalies  and  acids. 
M.  Pelletier  has  found,  that  ether  will  dissolve  it  in  small 
proportions.  The  volatile  oils  are  the  true  solvents  of 
this  substance.  It  is  extracted  from  the  Jatropha  ela&tica, 
Urceola  elastica,  and  other  trees  of  hot  countries.* 

Caph opicbitb.  A  name  given  by  M.  Henry  tQ  the 
colouring  matter  of  rhubarb. 

Capsule.  Segment  of  a  hollow  sphere,  principally 
used  for  the  concentration  and  vaporization  of  liquids. 
The  bottom  is  sometimes  round,  sometimes  flat ;  capsules 
are  made  of  platina,  silver,  lead,  porcelain,  and  glass ; 
the  last  are  little  used. 

Caput  Mobtuum,  or  Terra  Damnata,  a  name  given 
by  the  ancient  chemists  to  the  fixed  residues  which  re- 
mained in  the  retort  after  distillation ;  being,  as  they  sup- 
posed, absolutely  worthless. 

Carbo.  (From  Charbah,  a  Hebrew  word  signifying 
burnt  or  dried.)     Coal. 

Cabbo-Mubiatbs.     (See  CMoro- Carbonates.) 

Carbon.  (Carbone.)  Is  a  simple  substance  which 
enters  into  the  composition  of  all  vegetable  and  animal 
matter ;  it  is  one  of  the  most  extensively  diffused  sub- 

*  A  timilar  substance  is  said  also  to  have  been  obtained  from  the  juice  of  an,  * 
American  species  of  Atclepia*,  or  milk  weed.  (See  "  Familiar  Lectures  on  go- 
.tany,"  page  70.) 
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stances  in  nature.  Pure  carbon  i-  solid,  inodorous,  in' 
sipid,  and  insoluble.  That  which  is  derived  J  rum  tut. 
combustion  of  wood  is  black,  porous,  and  easily  reduced 

i  powder ;  but  in  this  slate  it  is  mired  with  metallic 
uxides,  salts,  otc.  ;  in  llie  anthracite  coal  it  is  much  more 
pure.  It  is  sometimes  found  crystallized,  in  which  state 
I  constitutes  ihe  diamond,  it  substance  so  hard  us  to  cut 
all  others,  while  itself  can  be  cut  by  none.  Diamonds  are 
usually  limpid,  sometimes  without  colour,  sometimes  rose 
coloured,  brown,  blue,  yellow,  or  green.  The  most  intense 
action  of  tire  has  no  effect  upon  carliou,  but  it  burns  in 
oxygen  gas  at  a  very  high  temperature  ;  it  is  necessary 
that  the  intenseness  of  ihe  heat  sh'ould  be  greater  in  pro- 
portion to  the  density  of  the  carbon.  Carbon  combines 
but  with  few  combustible  bodies.  One  of  its  most  re. 
marltoble  properties  is  the  avidity  with  which  it  absorbs 
different  gases.  The  purest  inllammablc  part  of  char- 
coal is  what  ia  usually  culled  carbon  ;  this  united  to  oxy- 
gen forms  carbonic  acid.  (See  the  word.)  For  the  me. 
thod  of  obtaining  charcoal,  see  the  article  Wood. 

Carbonates,  Dih.ble.  The  carbonate  of  lime  unite*. 
with  the  carbonates  of  iron  and  magnesia,  forming  dou- 
ble carbonates  ;  that  of  lime  and  magnesia  is  known  by- 
mineralogists  under  the  name  of  dolomite. 

Cabuonatks,  Ni:i  "ikai,.  These  salts  differ  from  the 
Kub-carbonate  in  containing  double  the  quantity  of  car. 
bonic  acid  ;  they  easily  crystallize,  giving  a  green  tinge 
to  blue  vegetable  colours  ;  Ibey  have  little  taste  ;  that  of 
ammonia,  according  to  Iterthollet,  is  without  smell.  Ex- 
posed to  the  action  of  fire  they  disengage  a  part  of  their 
acid,  and  become  sub-carbonates.  The  air  does  not 
(iffec!  them.  They  effervesce  with  acids,  and  precipi- 
tate most  of  the  soluble  salts  in  the  state  of  eub.carbon- 
utes,  disengaging  n  pnrt  of  the  carbonic  acid. 

The  following  is  the  process  for  obtaining  the  neutral 
carbonates  of  soda,  potash,  and  ammonia  ;  carbonic  acid 
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is  slowly  added  to  a  solution  of  their  sob-carbonates,  and 
gradually  as  saturation  takes  place,  the  salt  becoming 
less  soluble,  crystallizes.  It  is  then  easy  to  separate  it 
by  decantatkm  from  the  tub-carbonate  which  is  not  satu- 
rated ;  this  preparation  requires  much  time  in  ordtft  to 
obtain  a  small  quantity.  According  to  Thenard  the  neu- 
tral carboaabMMre  composed  as  follows :  that  of  potash, 
100  of  the  acid  and  106*686  of  the  base,  that  of  soda,  100 
of  the  acid  and  70*693  of  the  base. 

Carbonates  (Sub.)  All  these  salts,  except  those  of 
potash,  soda,  barytes,  and  perhaps  lithia,  are  more  or 
less  easily  decomposed  by  fire  ;  the  acid  becoming  en- 
tirely disengaged,  the  residue  is  the  oxide  of  the  metal, 
or  the  metal  itself,  if  it  is  of  the  series  of  those  which 
have  little  affinity  for  oxygen.  Only  the  sub-carbonates 
of  soda,  lithia,  and  ammonia  are  soluble  in  water ;  many 
others  dissolve  in  an  excess  of  acid,  such  as  lime,  mag- 
nesia, dec.  All  the  acids  except  the  hydro-selenic,  the 
hydro-sulphuric,*  and  the  hydro -cyanic,  decompose  the 
subcarbonates,  uniting  to  their  bases  and  disengaging 
their  acids ;  all  the  subcarbonates,  except  those  of  pot- 
ash, soda,  and  lithia,  which  are  soluble,  are  prepared  by 
double  decomposition ;  many  are  found  in  nature. 

Carbonate  (Sub)  of  Ammonia.  A  white  caustic 
'salt;  it  greens  the  infusion  of  violets,  vaporizes  gra- 
dually in  the  air,  is  soluble  in  cold  water,  and  gasifies 
when  dissolved  in  boiling  water.  It  is  obtained  by  put- 
ting equal  parts  of  the  sub-carbonate  of  lime  and  the 
hydro-chlorate  (oxy muriate)  of  ammonia  into  a  stone  re- 
tort ;  the  two  salts  decompose  each  other,  forming  the 
chloride  of  calcium  and  the  carbonate  of  ammonia ;  the 
latter  being  volatile  passes  into  a  large  receiver  attached* 

*  Hydro-sulphuric  acid  U  used  by  the  French  chcmiita  to  designate  sulphu- 
retted hydrogen. 
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to  the  apparatus,  and  which  is  kept  cool  by  cloths  we  * 
with  cold  water.  The  sub-carbonate  of  ammonia  ap  - 
pears  to  be  formed  of  100  of  ammontacal  gas  in  volume 
and  50  of  carbonic  acid.  It  has  been  called  Engiit  ^ 
Volatile  Salt. 

Carbonate  (Sub)  of  Baryta.  It  is  found  in  nature, 
principally  in  England.  It  is  insoluble  in  wafer,  an<l 
dissolves  in  nitric  acid  without  effervescence.  Accord. 
ing  (a  Clement,  it  is  composed  of  78  of  baryta  and  22  of 
carbonic  acid. 

Carbonate  (Sub)  of  Lime.  (Carbonate  (Sous)  de 
Cham.)  This  salt  is  of  all  others  in  nature,  the  mott 
abundant;  forming  in  various  parts  of  the  earth,  exten- 
sive ranges  of  mountains.  Marble,  alabaster,  stalac- 
tites,  stulagmiies,  most  kinds  of  building  stones,  litho- 
graphic  stones,  &c.  &d,  are  only  carbonates  of  lime  in 
different  stales ;  it  is  sometimes  found  crystallized,  and 
in  this  state  presents  various  forms  of  itir  obtuse  rhoM- 
boid,  of  which  the  great  angle  at  the  summit  i«  105°.  It 
is  decomposable  by  fire,  and  by  most  of  the  acids,  and  is 
found  in  nature  so  pure,  as  to  rendf'r  its  preparation  by 
an  artificial  process  unnecessary. 

Carbonate  of  Copi'ER.  (Carbonate  de  Cuivre.)  This 
salt  naturally  forms  upon  the  surfaces  of  copper  vessels 
i-xposed  to  contact  with  (he  air.  In  nature  it  is  found  in 
different  states ;  Bometiines  brown,  composed  of  78  of  the 
oxide  of  copper  and  22  of  carbonic  acid  ;  it 
water,  and  is  therefore  called  anhydrous ;  s 
is  green,  compact,  or  earthy,  crystallizing  although  rarely 
in  rhomboidal  prisms,  and  containing  in  100  parts,  72  of 
the  oxide  of  copper,  'i0  of  carbonic  acid,  and  8  of  water. 
This  is  known  by  the  name  of  malachite.  There  is 
another  carbonate  of  copper,  which  is  of  a  beautiful 
blue,  freouentlyerystullized  in  oblique  rhomboidal  prisms, 
and  containing  in  100  parts,  69  of  the  oxide  of  copper,  26  of 
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carbonic  acid,  and  5  of  water.  These  different  carbon- 
ates  are  by  the  minemlogist  considered  as  distinct  species. 
Carbonate  (Sub)  of  Iron.  (Carbonate  Sous  de  Far.) 
It  exists  in  nature,  in'  masses  and  in  veins.  It  varies 
from  a  yellowish  white  to  a  brownish  colour,  and  is  some- 
times found  regularly  crystallized.  In  the  arts  it  is 
prepared  by  decomposing  the  sulphate  of  iron,  by  a  solu- 
tion of  the  sub-carbonate  of  potash  or  soda.  In  order  to 
obtain  a  sub-proto-carbonate  or  sub-deuto,  &c,  it  is  ne- 
cessary to  employ  a  salt  of  iron  which  is  at  the  first  or 
second  degree  of  oxidation,  according  to  the  salt  desired ; 
the  precipitate  must  be  washed,  dried,  and  preserved  in 
bottles  well  corked,  that  it  may  not  pass  to  the  last  degree 
of  oxidation,  by  absorbing  oxygen  from  the  atmosphere. 
Carbonate  (Sub)  of  Lead.  (Carbonate  Sous  de  Plomb. ) 
It  is  found  in  beautiful  acicular  crystals,  transparent,  of 
a  brownish  yellow  ;  it  is  very  rare  in  nature.     The  sub- 

"*  <sarbonate  is  of  frequent  use  in  the  arts,  where  it  is  known 
under  the  name  of  ceruse,  whkelead,  <$*£•  ft  lB  procured 
lor  use  in  commerce  by  introducing  a  current  of  carbonic 
acid  gas  into  a  solution  of  the  sub- acetate  of  lead  ;  the 
sub-carbonate  of  lead  which  is  thus  formed  is  precipita- 
ted.    Another  very  ancient  process  is  to  put  plates  of 

lead  rolled  spirally  into  earthen  pots  containing  vine- 
gar ;  these  pots  are  placed  under  the  ground ;  at  the  close 
of  two  months,  being  uncovered,  the  plates  of  lead 
are  found  almost  entirely  converted  into  sub-carbonate  of 
lead  and  a  small  quantity  of  the  acetate ;  the  latter  is 
separated  by  washing ;  all  the  acetate  of  lead  dissolves, 
and  the  sub-carbonate  is  precipitated. 

Carbonate  (Sub)  of  Lithia.  This  salt  is  white,  pul- 
verulent, little  soluble  in  water,  strongly  alkaline,  unde- 
composable  by  fire,  and  unalterable  by  the  air ;  it  is  the 
product  of  art,  and  obtained  in  the  following  manner : 
Acetate  of  barytes  is  poured  upon  a  solution  of  sulphate 
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of  lithia,  the  sulphate  of  barytes  is  precipitated,  and  llio 
acetate  of  lithia  remains  dissolved.  The  liquor  ia  evapo- 
rated lo  dryness,  and  the  acetute  of  lithia  is  decomposed 
in  a  silver  crucible  ;  a  formation  of  the  sub-carbonate  ol 
lithia  and  of  carbon  ensues  ;  it  is  only  necessary  to  lixi- 
viate and  to  evaporate  it  in  order  to  obtain  the  pure  sub- 
carbonate. 

Cahbonate  (Sua)  of  Manganese.  It  ia  sometimes 
of  a  pearly  whiteness,  sometimes  rose  coloured,  is  found 
in  nature  combined  with  the  sub. carbonate  of  lime  or 
iron  ;  it  is  obtained  in  the  same  manner  as  the  sub-car- 
bonate of  copper,  iron,  &c. 

Cabbonate  (Sub)  of  Magnesia.  This  substance  ox- 
ists  in  nature,  hut  not  pure,  being  mixed  with  lime,  silex, 
&C.  It  is  frequently  prepared  in  the  arts,  and  is  then 
very  while,  light,  pulverulent,  and  greens  the  infusion  of 
violets.  It  is  decomposable  by  fire.  In  order  to  prepare 
it,  a  solution  of  the  sulphate  of  magnesia  should  be 
poured  upon  the  sub -carbonate  of  potash  ;  an  abundant 
precipitate  is  Ibrmed,  which  is  separated  by  filtration; 
this  is  carefully  washed  to  separate  it  from  the  sulphate 
of  potash,  and  then  left  some  days  to  drain.  When  it 
begins  to  acquire  some  degree  of  ■.■(insistence  it  is  put  into 
little  square  boxes,  where  the  drying  is  completed.  It  is 
prepared  in  such  a  manner  as  to  be  as  light  as  possible. 

Carbonate  (Srn)  of  Potash.  A  very  soluble  sail, 
deliquescent,  giving  a  strong  green  tinge  lo  vegetable 
blues,  of  an  acrid,  caustic  taste,  not  decomposable  except 
by  the  strongest  heat.  It  is  not  found  in  nature.  By 
incinerating  vegetables,  and  lixiviating  their  ashes,  all  the 
potash  of  commerce  is  obtained  ;  it  is  always  mixed  with 
a  little  of  the  sulphate  of  potash,  and  the  chloride  of 
potassium  ;  besides  these  substances,  it  contains  a  little 
of  silex,  the  oxides  of  iron  and  manganese  ;  Hie  latter 
often  gives  it  a  green  colour,  forming  a  sort  ol"  cornelian. 
In  countries  where  wood  is  abundant,  as  in  Russia,  some 
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parts  of  America,  &c.,  in  order  to  obtain  this  carbonate, 
vegetables  are  burnt  upon  the  ground,  the  ashes  are 
formed  of  the  sulphate  of  potash,  chloride  of  potassium, 
(all  soluble  salts,)  alumine,  silex,  oxide  of  iron,  -manga- 
nese, lime,  and  the  sub-phosphate  of  lime  ;  a  little  car- 
bon escapes  from  the  combustion,  and  a  great  quantity  of 
the  sub-carbonate  of  potash  ;  these  ashes  are  evaporated 
to  dryness,  and  the  residue  called  saline  is  placed  in  re- 
berberatory  furnaces,  where  it  is  strongly  calcined,  in 
order  to  incinerate  the  little  carbon"  which  can  have 
escaped  combustion  ;  after  being  left  to  cool  it  is  put  up 
in  close  barrels;  this  subs' ance  is  used  in  commerce 
under  the  name  of  potash.  This  is  impure,  and  as  it  is 
difficult  to  purify  it  completely,  the  sub-carbonate  is  ob- 
tained by  decomposing  at  a  red  heat  a  mixture  of  the 
nitrate  of  potash  (saltpetre)  and  the  tartrate  of  potash, 
lixiviating  the  product  and  evaporating  it  to  dryness. 
According  to  M.  Guibourt,  this  salt  often  contains  the 
cyanuret  (cyanide)  of  potassium  ;  this  is  the  case  when 
the  heat  has  been  raised  too  high. 

For  use  in  the  arts,  are  burned  the  dried  lees  of  wine, 
which  contain  much  of  the  tartrate  ot  potash ;  the  alkaline 
residue  is  called  cendres  graoettes.  If  the  sub-carbonate 
of  potash  is  left  exposed  to  the  air,  it  attracts  moisture, 
and  soon  becomes  a  liquid  of  an  oily  consistence,  for- 
merly called  Vhuile  de  tartare  par  d^faillance.  M.  Stru- 
boni  {Ann.  de  Chim.  et  de  Phys.)  has  succeeded  in  crys- 
tallizing  the  sub-carbonate  of  potash  in  sharp  acicular 
crystals.  M.  Vauquelin,  having  analyzed  the  sap  of 
many  vegetables,  and  never  having  found  the  sub-car- 
bonate of  potash,  concluded  that  this  is  obtained  only  by 
the  decomposition  of  the  acetate,  malate,  tartrate,  oxa- 
late, and  nitrate  of  potash,  which  are  frequently  found  in 
vegetable  substances. 

Carbonate  (Sub)  of  Soda.  (Carbonate  sous  de  Sonde.) 
This  salt,  existing  in  beautiful  quadrangular  prisms,  con- 
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tains  62'6»  for  100  of  ihe  water  of  crystallization  ;  u  is 
efflorescent,  sharp,  caustic,  alkaline,  more  soluble  in  hot 
than  cold  water.  Fire  at  first  produces  the  watery,  then 
the  ignited  fusion,  which,  like  the  preceding,  it  support? 
without  undergoing  any  decomposition.  The  sub-car- 
bonate of  soda  exists  in  many  places,  either  in  solution  in 
(he  waters  of  certain  lakes,  or  upon  the  surface  of  the 
earth,  as  in  Egypt,  Hungary,  and  America  ;  but  is  never 
found  pure.  It  is  called,  in  this  impure  state,  nafron. 
Some  plants  which  grow  upoa  the  borders  of  the  Medi- 
terranean furnish  soda,  such  as  the  salirornia,  statica. 
atriplex,  &c.  These  plants  when  in  the  highest  state  of 
perfection  arc  burned;  the  product  of  the  combustion. 
which  is  in  greenish  masses,  contains  many  heteroge- 
neous substances,  and  is  sold  in  commerce  under  differ- 
ent names,  according  to  the  countries  from  whence  it  b 
brought.  The  sodas  of  Alicant,  Carthagena,  Narbonne. 
and  Normandy,  are  the  most  known.  They  contain  it. 
this  state  sub-carbonate  of  soda,  sulphate  of  soda,  sul- 
phuret  of  sodium,  muriate  of  soda,  sub. carbonate  of  lime, 
alumine,  silex,  oxide  of  iron,  charcoal,  and  sometimes 
the  iodide  of  sodium. 

In  order  to  prepare  a  more  pure  sub.caibonate  of  soda, 
a  mixture  is  made  of  180  parts  of  dry  sulphate  of  soda. 
180  of  powdered  chalk,  and  110  of  the  dust  of  charcoal: 
this  mixture  is  put  into  a  reverberatory  furnace  of  an  ellip- 
tical form,  the  temperature  of  which  is  above  that  of  red 
heal ;  in  a  quarter  of  an  hour  the  substance  becomes 
clammy  ;  it  is  then  put  in  kettles,  and  cold  water  poured 
upon  it ;  all  the  carbonate  of  lime  formed  by  the  decom- 
position of  the  chalk  dissolves,  while  the  sulphuret  being 
insoluble  when  cold  is  not  affected  ;  the  different  waters 
of  the  lixiviations  are  united,  evaporated  to  dryness,  and 
exposed  to  the  air,  in  order  that  the  soda,  yet  very  caus- 
tic, may  pass  to  the  state  of  a  sub-carbonate  ;  at  the  end 
of  fifteen  or  twenty  days,  if  the  salt  effloresces,  it  is  lixi- 
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viated  anew  ;  after  suitable  evaporation,  the  liquor  is  left 
to  crystallize  by  cooling.  This  salt  was  formerly  called 
salt  of  soda,  or  crystals  of  soda. 

Carbonate  (Sub)  of  Strontian.  This  salt  being  of 
no  use  is  never  prepared  in  the  arts,  but  is  found  in 
nature ;  it  possesses  properties  very  similar  to  the  car- 
bonate  of  barytes. 

Carbonate  (Sub)  of  Zinc.  It  is  found  with  calamine 
in  zinc  mines,  in  the  form  of  little  crystals  or  in  small 
lamellar  masses.  It  can  be  artificially  obtained  like  the 
sub-carbonates  of  lead  and  iron. 

Carbonates  (Sub)  with  double  excess  op  base. 
These  combinations  contain  twice  as  much  of  the  bases, 
or  a  less  quantity  of  the  acid,  than  the  sub-carbonates  ; 
such  as  the  malachite,  and  the  mortar  of  old  buildings. 

Carbonic  Acid.     See  Acid  Carbonic. 

Carbonic  Oxide.     See  Oxide  of  Carbon. 
^Carbo-Sulphuret.     A  term  applied  by  Berzelius  to 
the  compounds  formed  by  the  union  of  the  bisulphurets  of 
carbon  with  the  alkalies. 

Carburets.  (Carbures.)  Combinations  of  carbon 
with  simple  bodies. 

Carburet  of  Chlorine.     See  Chloride  of  Carbon. 

Carburetted  Hydrogen  (Deuto.)  (Hydrogene  Car- 
bone'.)  A  gas  of  a  bituminous  odour,  colourless  and  insi- 
pid ;  it  does  not  support  combustion.  Its  density  (taking 
a  medium  from  the  analyses  of  many  chemists)  is  -9816. 
This  gas  exposed  to  different  degrees  of  heat  loses  most 
of  its  carbon,  increasing  gradually  in  volume  according 
to  the  intensity  of  the  caloric ;  submitted  to  the  highest 
temperature,  it  is  increased  3  times  in  volume.  Oxygen 
gas  and  atmospheric  air  have  at  the  ordinary  temper 
rature  no  action  upon  it ;  but  if  the  temperature  is  ele- 
vated, and  the  oxygen  in  excess,  combustion  takes  place, 
producing  water  and  carbonic  acid. 

13* 
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If  a  mixture  of  carburetted  hydrogen  and  oxygen  ii  * 
suitable  proportions  is  inflamed  under  a  glass  vessel,  ek 
detonation  lakes  place,  more  violent  than  can  be  pioducecS 
by  hydrogen  alone.  Carburetted  hydrogen  gas  may  be 
decomposed  by  a  series  of  electric  sparks,  and  all  th«^ 
carbon  will  be  deposited  on  the  sides  of  the  vessel.  It  is 
little  soluble  in  water.  Chlorine  produces  various  effects 
upon  this  gas  :  when  a  mixture  of  the  gases  is  inflameoJ. 
cither  by  the  solar  rays  or  otherwise,  it  suddenly  deto- 
nates, is  transformed  into  hydro- chloric  acid,  and  carbon 
is  deposited;  but  if  this  mixture  remains  exposed  ton 
diffuse  light  and  at  the  ordinary  temperature,  it  forms  an 
oleaginous  compound,  called  hydro-carbwet  of  chlorine, 
( hydro-c.arbtire  tie.  chl-ore.)  Iodine  forms  a  combination 
known  as  the  hydriodide  of carbon,  (hi/ilrii«liiri  th  carbone.) 
Carburetted  hydrogen  gas  is  never  found  in  nature  ;  it 
is  procured  by  submitting  in  a  retort,  at  a  mild  heat,  1  pari 
of  alcohol  and  4  parts  of  sulphuric  acid  ;  a  tube  fitted  ft) 
the  retort  is  placed  under  bell-glasses  filled  with  water: 
the  alcohol  soon  decomposes,  and  hydrogen,  which  is  thr 
result  of  this  decomposition,  is  disengaged  ;  a  small  quan- 
tity of  sulphurous  and  carbonic  acids  is  formed,  and  I 
little  carbon  deposited  ;  (he  gas  is  purified  by  shaking  it 
with  a  little  potash-water.  It  is  composed  of  2  volume* 
of  hydrogen  and  2  volumes  of  the  vapour  of  carbon. 
This  substance,  which  was  discovered  by  the  chemists  of 
Holland,  was  by  them  called  defiant  gas.  For  purposes 
of  illumination,  a  gas  resembling  it  but  containing  more 
carbon  is  used  with  greater  advantage  than  this.  Deuto- 
carburelted  hydrogen  is  obtained  by  distilling  at  a  higii 
temperature  oils,  oily  seeds,  and  especially  coal.  See 
Thomson's  Chemistry,  for  the  particulars  upon  this  sub- 
ject. 

Cahbubetted  Hvdbooen  (Pke.)  {BydroghtB  Qtiadn- 
c.arbmU.)  It  was  for  a  long  time  believed  that  the.  deuto- 
carburetted  hydrogen  was  that  compound  of  hydro 
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*-*>d  carbon  which  contained  thia  latter  combustible  in  the 
^**«atest .  proportion ;  but  it  has  been   ascertained  that 
^ken  these  two  bodies  are  found  in  favourable  circum- 
stances, they  combine  so  as  to  form  a  gas  which  contains 
<lr  times  as  much  carbon  as  the  proto-carburetted  hydro- 
gen, ancFbf  course  twice  as  much  as  the  deuto-carburet- 
ted  : '  this  takes  place  when  oleaginous  seeds  are  decom- 
posed at  a  temperature  not  too  elevated ;  for  as  the  deuto- 
carburetted  hydrogen  decomposes  at  a  high  temperature, 
much   more  does   the   per-carburetted,  which  contains 
more  carbon,  decompose  at  the  same  temperature.     It  is 
easy  to  imagine  its  properties  after  understanding  those  of 
the  deuto -carburet.     On  account  of  the  intensity  of  its 
flame,  which  is  owing  to  its  great  quantity  of  carbon,  it  is 
very  successfully  used  for  lighting  streets,  houses,  4cc. 

Carburetteo  Hydrogen.     (Proto.)     Insipid,  of  a 
disagreeable  odour  similar  to  the  preceding ;  it  J  density 
Is"  0.97]  6 ;  mixed  with  oxygen  or  atmospheric  air,  it  de- 
tonates like  the  preceding  gases ;  it  burns  with  a  pale 
yellow  flame  ;  chlorine  decomposes  it  at  a  red  heat,  but 
has  no  action  upon  it  at  the  ordinary  temperature.     This 
gas  exists  in  marshes,  and  at  the  bottom  of  stagnant  wa- 
ters, rising  up  in  the  form  of  bubbles ;  it  is  produced  b;y 
the  gradual  decomposition  of  vegetables.     It  is  common 
in  the  galleries  of  coal  mines,  and,  before  the  discovery 
of  Davy's  safety  lamp,  rendered  the  working  of  them  very 
dangerous.     This  gas  gives  rise  to  the  meteors  which  are 
observed  upon  the  declivities  of  the  Apenines  in  Italy, 
and  which  are  often  seen  in  marshy  places  in  damp  and 
warm  weather.     It  may  be  obtained  by  inverting  vessels 
filled   with  water  over  the  mud   of  stagnant  pools   or 
ditches ;  on  stirring  the  mud,  the  gas  rises  into  the  ves- 
sels. 

Carburet  of  .Chlorine-    (Carbitre  de  Chlore.)     See 
Chloride  of  Carbon. 
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Carburet  of  Ikon  (per.)  (Carburede  Fer.j  {Blavi 
lead  )  Plumbago.  A  shining  substance  of  a  dark  gray 
colour,  unctuous  to  the  touch,  leaving  stains  upon  sub- 
stances against  which  it  has  been  rubbed.  It  is  eusih 
cut  with  a  knife,  and  by  rubbing  acquires  a  metallic  bril- 
liancy. Ii  is  found  in  nature  in  primitve  countries.  Plum- 
bago  appears  to   be  formed  of  ite!  oi   carbon,   and   8  of 

Carburet  of  Iron  (Photo.)     See  Steel. 

Carburet  of  Sulphur.  Sulplatrtt  oj  Carbon.  AIco- 
hoi 'of  Sulphur.  A  liquid  colourless  compound,  of  a  li  vols 
and  penetrating  odour,  and  a  caustic  teste.  Exposed  to 
the  air,  it  vaporizes  without  decomposition,  inflames  at 
the  approach  of  a  burning  substance,  giving-rise  to  sulphu- 
rous and  carbonic  acids,  and  a  light  deposite  of  sulphur. 
Water  has  no  action  upon  the  CLirburet  of  sulphur  ;  il  is 
dissolved  by  alcohol,  ether,  and  the  fixed  and 
oils,  "rtie  carburet  of  sulphur  is  prepared  as 
Thoroughly  calcined  charcoal  is  to  be  put  into 
lain  tube,  that  traverses  a  furnace  at  a  slight  angle  of  in- 
clination ;  to  the  higher  end  of  the  tube,  a  retort  of  glass 
containing  sulphur,  is  luted  ;  and  to  the  lower  end  is  at- 
(ached  an  adopter  tube,  which  enters  into  a  bottle  with 
two  tubulures,  half  full  of  water,  and  surrounded  with 
cold  water  or  ice.  From  the  other  aperture  of  the  bot- 
tle, a  bent  tube  proceed?  into  the  pneumatic  cistern. 
Heat  being. applied,  the  sulphur  fuses,  and  is  reduced  to 
vapour;  this,  meeting  with  the  charcoal,  combines  with 
it,  and  forms  a  carburet  of  sulphur  which  condenses  in 
ihe  porcelain  tube.  This  compound  was  discovered  bv 
Larnpadius  ;  according  to  M.  Vauquelin  100  parts  of  the 
carburet  of  sulphur  are  formed  of  14.15  of  carbon,  and 
from  85  to  SO  of  sulphur. 

Carmine.  A  lively  red  substance,  granular,  crystal- 
line, unalterable  by  the  air.  Fusible  at  128°,  destructi- 
ble by  iodine   and   chlorine  ;  decomposable  by 
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trasad  sulphuric,  nitric,  and  hydrochloric  acids ;  veryso- 
ble  in  water,  and  little  soluble  in  alcohol,  insoluble  in  the 
fixed  and  volatile  oils,  and  in  ether.  The  acetate  of 
lead,  hydro-chlorate  (oxymuriate)  of  tin,  and  nitrates  of 
mercury  disturb  this  solution.  Pelletier  and  Caventon, 
in  analysing  cochineal,  thus  obtained  this  substance : 
After  macerating  pounded  cochineal  in  ether,  and  het-a 
ing  to  the  boiling  point,  they  continued  to  renew  the  ether 
until  all  the  oily  natter  was  removed.  This  cochineal  is 
afterwards,  with  some  alcohol,  put  into  ChevreuFs  di- 
gester; the  digestions  are  repeated,  and  the  liquid  is  left 
to  spontaneous  evaporation.  The  carmine  thus  obtained 
still  contains  oily  matter,  which  is  separated  by  treating  it 
with  highly  rectified  alcohol ;  this  dissolves  only  the  car- 
mine and  the  oily  matter  without  attacking  the  animal 
matter.  Ether  is  then  added,  the  mixture  is  disturbed,  and 
the  carmine  deposited  in  the  form  of  little  briliant  grains, 
while  all  the  oily  matter  remains  in  alcoholic  ether. 

Carthaminb.  The  properties  of  this  substance  are 
little  known ;  it  is  of  a  very  deep  red  colour,  insoluble 
in  water  and  alcohol ;  acids  render  the  colour  more 
lively,  and  potash  and  soda  dissolve  it,  giving  it  a  yellow 
tinge.  It  is  extracted  from  the  Carthamus  tinctorius. 
(Rouge  is  prepared  from  the  Carthamus.) 

Cathartine.  A  substance  which  has  been  obtained 
from  senna,  and  which  is  said  to  contain  the  cathartic 
principle  of  this  plant. 

Cartilage.  An  elastic,  semi-transparent,  animal  so- 
lid,  which  affords  one  third  the  weight  of  the  bones,  when 
the  calcareous  salts  are  removed  by  digestion  in  dilute 
muriatic  acid.  It  resembles  coagulated  albumen.  Nitric 
acid  converts  it  into  gelatine.  With  alkalies  it  forms  an 
animal  soap.  Cartilage  is  the  primitive  paste,  in  which 
the  calcareous  salts  are  deposited  in  the  young  animal. . 
In  the  disease  rickets,  the  earthy  matter  is  withdrawn  by 
morbid  absorption,  and  the  bones  return  into  the  state 
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nearly  of  flexible  cartilage.     Hence  arise  the  distortion? 
characteristic  of  this  disease. 

Caseoh.  A  white  substance  almost  without  taste ; 
inodorous,  heavier  than  water,  without  action  upon  vege- 
table blue  colours.  This  substance  is  decomposed  by 
fire,  and  furnishes  much  ammonia  and  carbon  difficult  ti 


»      incinerate.      It  decomposes  by  exposure  to  the  air,  a  rc- 
■   action  among  the  principles  takes  place,  and  it  undergoes 
a  sort  of  putrefaction.     The  caseous  matter  is  insoluble 
in  water;   but  alkaline  solutions,  particularly   ammonia, 
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sily  dissolve  it.      Most  acids  produce  the  same   effect. 
In  order  to  obtain  pure   caseum,  milk   should  stand  until 
coagulated  ;   the  cream  should  then  be  taken  off,  and 
residue  washed  with  a  large  quantity  of  water. 

Caustic    Lunar.      Fused   nitrate    of   silver. 
nitrate  of  sitwr. 

CjUjeTrciTY.     All  substances  which  have  so  stroi 
tendency  to   combine   with  the   principles  of  organi 
substances,  as  to  destroy  their  texture,  are  said 
lie.      The  chief  of  these  are  the  concentrated  ; 
alkalies,  and  the  metallic  salts. 

Cbment.      Whatever  is  employed  to  unite  things  of  the 
same  or  different  kinds,  may  be  culled  a  cement.      T 
sense  it  includes  lulrs,  glues,  and  solders  of  every 
but  it  is  more  commonly  employed  to  purify  those  w 
bases  are  an  earth  or  eartiiy 

Ceuasitt.  The  name  given  by  the  Prussian  chemist 
Dr.  John,  to  those  gummy  substances  which  swell  in  cold 
water,  but  do  not  readily  dissolve  in  it.  Cerasin  is  solu. 
ble  in  boiling  water,  but  separates  in  a  jelly  when  the 
water  cools.  Water  acidulated  with  sulphuric,  nitric, 
or  muriatic  acid,  by  the  aid  of  a  gentle  beat,  forms  a  per- 
manent  solution  of  cerasin.  Gum  tragacanth  is  the  best 
example  of  this  species  of  vegetable  product. 

Czhiw.     [Cirine.)     An  oily  substance  analogous  to 
i  extracted  by  Chevreul  from  wax;  this  substance  i: 
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kwax  extracted  by  Chevreul  from  wax;  this  substance  i» 
little  known, 
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CflBTOM.  A  solid  metal,  brittle,  lamellar,  of  a  green- 
ish  white,  very  difficult  to  melt,  volatilizing  at  a  high  tern- 
perature.  This  metal  was  in  1804  discovered  by  Berze- 
lius  and  Hisinger,  and  afterwards  investigated  •  by  Vau- 
quelin  and  Klaproth.  It  is  very  rare,  and  only  found 
combined  with  silex,  the  oxide  of  iron,  or  with  lime,  al li- 
mine, fluoric  acid  and  yttria.  It  is  extracted  by  treating  l'* 
in  a  crucible  its  purified  oxide  with  charcoal,  at  a  high 
temperature. 

Cebulin.  A  name  given  by  Mr.  Crum  to  indigo 
when  rendered  soluble  in  water  by  exposure  to  strong 
sulphuric  acid. 

Ceruse.  A  name  given  in  commerce  to  the  sub-car- 
£onate  of  lead  or  white  lead. 

Ceruse  of  Antimony.  Some  ancient  chemist  gave 
this  name  to  the  pearly  matter  which  is  separated  by 
washing  the  diaphoretic  antimony 

Cetine.  A  name  given  by  Chevreul  to  a  white  sub- 
stance soft  to  the  touch,  brittle,  insipid,  very  fusible,  and 
volatile  in  a  vacuum.  It  is  extracted  from  spermaceti,  of 
which  it  constitutes  the  greater  part ;  in  order  to  obtain 
it,  spermaceti  is  heated  with  boiling  alcohol ;  on  cooling 
the  mixture,  cetine  is  deposited  in  the  form  of  very  light, 
lamellar  crystals.  Cetine  vaporizes  without  forming  gly- 
cerine ;  the  products  of  the  saponification  are  composed 
of  ether,  margaritic,  and  oleic  acids. 

Chaleur.     See  Caloric. 

Chalumeau.     See  Blow  Pipe. 

Champignons.     See  Mushroons. 

Chalk.     See  Carbonate  of  IAme. 

Charcoal  Animal.  (Charbon  Animal.)  A  black, 
carbonated,  and  very  friable  substance,  is  obtained  by 
burning  animal  substances,  particularly  bones,  in  close 
vessels.  It  is  purified  by  washing  in  hydro-chloric  (mu- 
riatic) acid,  in  order  to  take  away  a  portion  of  the  lime, 
which  is  formed  by  the  decomposition  of  the  carbonate 
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of  lime  contained  in  the  bones,  it  possesses  a  higli 
power  of  discolouring  substances,  and  is  much  used  in 
re  lining  sugar. 

MM.  Bussy  and  Payen  have,  (in  a  memoir  proposed 
lor  a  prize  subject  by  the  school  of  pharmacy,)  proved 
(hat  the  discolouring  property  was  inherent  in  charcoal. 
and  that  it  was  greater  in  proportion  as  the  charcoal  by 
its  minute  subdivision  offered  more  surface  ;  that  animal 
charcoal  was  better  for  this  use,  only  because  the  ani. 
inal  matter  isolated  every  molecule,  and  being  destroyed 
by  carbonization,  prevented  their  union. 

Charcoal  of  Wood.      See  Wood  and  Carbon. 

Cbabcoai,  Mineral,      See  Coal. 

Chavx.     (Lime.)     See  Oxide  of  Calcium.  _. 

Chyazates.     See  Hydro-Ferro-Cyanales,  t 
retted  Cyanides. 

Chbbse.  Milk  consists  of  butter,  cheese,  a  saccha- 
rine matter  called  sugar  of  milk,  and  a  small  quantity  of 
common  salt,  together  with  much  water. 

Chemistry.  (CAtfliie.)  The  name  given  to  thai 
science  which  has  for  its  object  a  knowledge  of  the  ac- 
tion molecular  and  reciprocal,  which  bodies  exercise  upon 
each  other.  Chemistry  is  of  ancient  origin,  but  it  is 
only  at  the  present  day,  that  it  has  merited  the  name  of 
science.  It  has  risen  from  the  ruins  of  alchymy  ;  the 
alchymists  having  in  their  efforts  to  arrive  at  their  grand 
discovery,  (grand  iguvrr,)  developed  (be  first  principles  of 
chemistry. 

Chlorates.*  Combinations  of  chloric  acid  with  sali- 
fiable bases.  Alt  the  salts  which  result  from  this  combi- 
nation, are  decomposed  by  fire ;  those  of  the  first  sec. 
tion  are  transformed  into  oxygen  and  chlorine,  and  the 
oxide  of  the  metal ;  all  the  others,  except  the  chlorate  of 
ammonia,  into  a  chloride  and  oxygen,  and  according  to 

'  Foimerly  called  A^ur -« tfgnmiii  MrufH 
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Van^eim,  a  small  quantity  of  chlorine.  All  the  chlo- 
rates, except  that  of  mercury,  are  soluble,  and  not  acted 
upon  by  solutions  of  silver.  All  the  strong  acids  decom- 
pose them,  exhibiting  various  phenomena,  according  to 
the  degree  of  heat  employed. 

Sometimes  oxygen  and  chlorine  are  disengaged,  some- 
times the  oxide  of  chlorine  and  oxygen.  This  species  of 
salts  was  discovered  by  Berthollet ;  they  are  all  the  pro- 
ducts of  art. 

Chlohatb  of  Ammonia.  Hyper-oxymuriate  of  Ammonia. 
According  to ^auquelin  it  is  obtained  by  pouring  a  solu- 
tion of  sub-carbonate  of  ammonia  into  chloric  acid,  and 
slowly  evaporating  the  liquor.  It  crystallizes  in  little 
elongated  needles  of  a  very  sharp  taste.  Fire  decom- 
poses it  rapidly;  the  product  is  the  hydro- chlorate  of  am- 
monia, nitrogen,  the  oxide  of  nitrogen,  chlorine,  and 
water.  According  to  Gay-Lussac,  the  acid  in  volume  is 
to  the  base  as  1  to  2. 

Chlorate  of  Barytes.  Hyper-oxymuriate  of  Barytes. 
A  very  rare  salt  crystallizing  in  prisms,  insoluble  in  alco- 
hol. This  substance,  according  to  Wheeler,  is  obtained 
by  dissolving  with  heat  the  chlortite  of  potash,  and  pre- 
cipitating the  potash  by  silicated  fluoric  acid.  The  mix- 
ture is  heated,  and  all  the  potash  forms  a  gelatinous  mass 
with  the  silicated  fluoric  acid,  whilst  the  chloric  acid,  and 
a  little  of  the  fluoric  remain  in  solution ;  the  liquor  is 
filtered  and  saturated  by  the  carbonate  of  barytes ;  it  is  a 
second  time  filtered,  in  order  to  separate  the  fluoride  of 
barium,  then  evaporated  and  crystallized. 

Chlorate  of  Copper.  Hyper-oxymuriate  of  Copper. 
A  bluish  salt,  almost  uncrystallizable,  deliquescent,  red- 
dening blue  vegetable  colours.  It  is  obtained  by  combin- 
ing directly  the  deutoxide  of  copper  with  chloric  acid. 

Chlorate  of  Lead.  Hyper-oxymuriate  of  Lead.  A 
white,  insoluble  salt,  of  a  taste  analogous  to  the  salt  of 
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Saturn.  It  is  obtained  in  a  similar  manner  to  the  4euto~ 
chlorate  of  mercury. 

Chlorate  of  Lime.  Hyper^oxymuriate  cf  Lime.  This 
salt  is  little  known ;  it  is  sharp,  bitter,  and  deliquescent. 
It  is  obtained  by  direct  combination. 

Chlorate  of  Potash.  Hyper-oxymuriate  of  Potakh. 
A  white  salt,  in  'scales  like  boracic  acid,  of  a  sharp  and 
cool  taste,  fusible  at  a  low  temperature ;  decomposable  at 
red  heat  into  oxygen  and  the  chloride  of  potassium.  The 
chlorate  of  potash  is  obtained  bypassing  chlorine  through 
a  solution,  of  potash ;  as  it  is»  Utile  soluble  without  heat, 
it  is  deposited  at  the  bottom  of  the  vessel  under  a  lamel- 
lar form.  In  this  operation  one  part  of  the  potash  is  de- 
oxidized, and  the  reduced  metal  uniting  to  the  chlorine 
forms  the  chloride  of  potassium  which  remains  dissolved; 
the  oxygen  of  the  potash  unites  to  another  portion  of  the 
chlorine,  and  produces  chloric  acid,  which  combines  with 
the  part  of  the  potash  not  decomposed.  (Dulong.)  It  is 
formed  of  61*23  of  chloric  acid  and  38*77  of  potash. 

Chlorate  of  Silver.  Hyper-oxymuriate  of  Silver.  It 
is  prepared  by  pouring  chloric  acid  upon  the  oxide  of 
silver,  newly  precipitated  and  still  moist  (Chenevix  and 
Vauquelin.)  This  salt  crystallizes  in  prisms,  and  is,  like 
all  the  chlorates,  decomposable. 

Chlorate  of  Soda.  Hyper-oxymuriate  of  Soda.  It 
possesses  most  of  the  properties  of  the  chlorate  of  potash, 
having  its  taste  and  form,  but  it  is  much  more  soluble ;  it 
exhibits  the  same  appearance  when  submitted  to  the  ac- 
tion of  fire.  It  is  obtained  by  saturating  the  sub-carbo- 
nate of  soda  with  ehloric  acid  and  evaporating  it  to  a 
sirupous  consistence. 

Chlorate  of  Strontian.  Hyper-oxymuriate  of  Stron- 
tian.  It  is  obtained  in  the  same  manner  as  the  chlorate 
of  lime,  of  which  it  possesses  most  of  the  properties ;  it 
is  easily  distinguished  by  its  power  of  communicating  a 
purple  colour  to  flame. 
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Chlorate  of  Zinc.  Hyper-oxymuriate  of  Zinc.  Crys- 
tallizes in  octoedrons,  fuses  upon  ignited  charcoal,  pro- 
ducing  a  yellow  light.  It  is  prepared  by  treating  the  car- 
bonate of  zinc  with  chloric  acid. 

Chlorates  Oxygenated.  Combinations  of  oxyge- 
nated chloric  acid  with  bases.  The  salts  which  result  from 
this  anion  have  been  so  little  studied,  that  oxygenated 
chlorate  of  potash  is  almost  the  only  one  of  which  any 
thing  is  known.      This  is  without  colour,  without  action    » 
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upon  litmus,  unalterable  by  the  air,  little  soluble  in  cold, 
but  much  more  so  in  boiling  water.  It  is  decomposed  in 
the  same  manner  as  the  chlorate  of  potash,  with  a  disen- 
gagement of  oxygen,  and  is  converted  into  a  chloride. 
These  salts  were  discovered  by  Count  Stadion.  The 
oxygenated  chlorate  of  potash  is  obtained  by  mixing  one 
part  of  dry  pulverized  chlorate  of  potash,  with  two  parts 
of  concentrated  sulphuric  acid ;  this  mixture  must  be 
often  shaken,  and  the  vessel  containing  it  exposed  to 
heat  in  a  sand  bath,  until  the  odour  and  colour  have  dis- 
appeared. This  mixture  is  diluted  with  water,  the  saline 
residue  which  remains  upon  the  filter  is  washed,  redis- 
solved  in  boiling  water,  and  the  oxygenated  chlorate  crys- 
tallizes by  cooling. 

Chlorine.  (From  kloros,  green,  because  it  is  of  a 
green  colour.)  Oxygenated  muriatic,  or  oxymuriatic  Acid.  . 
A  simple  combustible  body,  not  metallic.  It  is  a  gas  of  % 
a  yellowish  green,  of  a  taste  and  odour  very  disagreeable, 
and  so  strongly  characterized  as  not  to  be  mistaken  for 
any  other.  Its  gravity  is  2 '421 6.  It  is  a  supporter  of  com- 
bustion, a  wax  taper  burns  in  it  with  a  dull  reddish  flame. 
Dry  chlorine  has  never  been  solidified,  or  even  liquefied, 
at  the  lowest  temperature.  If  it  is  humid,  it  congeals 
below  32°.  The  highest  temperature  has  produced  no 
appearance  of  decomposition ;  like  oxygen,  it  goes  to  the 
positive  pole  of  the  voltaic  pile.  Oxygen  has  no  action 
upon  it,  unless  the  two  gases  are  in  contact,  when  chlo- 


rine  is  in  a  Das cent  state,  (or  evolving  from  its  combina- 
tion with  other  substances)  in  thia  case,  four  different 
combinations  may  take  place.  Hydrogen  in  the  dark  has 
no  effect  upon  it,  but  if  a  mixture  of  the  two  gases  is  ex- 
posed to  a  diffuse  light,  they  gradually  combine,  the 
greenish  colour  of  chlorine  disappears,  and  the  result  is 
a  volume  of  hydro-chloric  acid,  equal  to  the  two  gases. 
If  instead  of  exposing  the  mixture  to  diffuse  light,  it  is 
exposed  to  strongly  luminous  rays,  there  wili  be  a  pow. 
crful  detonation,  and  a  very  rapid  combination  will  take 
place.  The  same  phenomena  may  be  observed  if  the 
mouth  of  a  flask  filled  with  this  mixture  be  exposed  to 
the  flame  of  a  taper,  or  if  an  ignited  substance  be  inlro- 
duced  into  the  mixture- 
Hydrogen  and  oxygen  are  not  the  only  bodies  which 
combine  with  chlorine;  iodine,  nitrogen,  sulphur,  phos- 
phorus, and  all  the  metals  possess  this  property.  Watar 
dissolves  once  and  ahulf  its  volume  of  chlorine.  Chlo- 
rine is  not  found  in  nature  except  in  a  state  of  combina- 
tion. Its  discovery  is  due  to  Scbecle,  a  plisrmacian,  of 
I. incoming,  who  named  it  marine  dejj/<!ogistic  acid,  it  was 
afterwards  called  oxygenated  muriatic  acid,  or  oxymitriatk 
acid  gas.  Berthollet,  and  Cheuevix  have  paid  much  atten- 
tion (o  the  properties  of  this  substance  ;  the  first  made 
,  many  important  applications  of  it  to  bleaching.  Gay- 
'  Lussac  and  Thenard  have  submitted  it  to  such  experi- 
ments as  to  establish  a  conclusion  which  throws  lightupon 
[he  study  of  its  combinations,  viz.  that  chlorine  can  be 
considered  in  no  other  light  than  that  of  a  simple  sub- 
stance.  Davy  for  a  time  opposed  this  theory,  but  at 
length  giving  up  all  his  objections  adopted  it  in  full.* 

I.'rc  nays;  "So fir  from  iln-  rtforittic  [Injury  oriuiiiiiiinj  in  France  as  has  betn 
•M  r»un  niiirislri,  ii  wan  only  [be  reeeticlieu  on  iodine,  id  admimlily  can 
Jbi ■'■ .il  l>y  .1/.  tlarl.iitsuc,  Uul  by  lilqijr  auxiliary  mUctl  ol  lha  ol)(tn  liy]Ki 

iln>=i-.  r-riiniuaii!  (lfi,.,,i.i|  ilie  mmil-  nl  ii,  iUliii-r.m-,  I,,  tljis  ijviiTi-n.cf!  long  >!<■ 
ulvracetlvtfe.ir.fttigr.l 
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-  Chlorine  is  thus,  obtained  :  six  parts  of  hydro-chloric 
(muriatic)  acid  are  poured  into  a  matrass  containing  one 
part  of  the  peroxide  of  manganese ;  to  t,he  neck  of  the 
matrass  is  fitted  a  bent  tube  which  is  placed  under  water 
in  the  pneumatic  cistern ;  heat  being  now  applied  to  the 
matrass,  chlorine  is  disengaged  ;  it  is  collected,  like  most 
other  gases,  in  receivers  filled  with  water,  which  are  in- 
verted upon  perforated  shelves  over  the  cistern.  In  this 
operation  all  the  hydro-chloric  acid  decomposes,  its  hydro- 
gen unites  with  the  oxygen  of  the  peroxide  of  manganese, 
and  one  portion  of  the  liberated  chlorine  combines  with 
the  manganese,  while  the  other  portion  is  disengaged ; 
there  is  then  in.  this  process  a  formation  of  water,  of  the 
chloride  of  manganese,  and  a  disengagement  of  chlorine. 
Chlorine  may  be  obtained  also  from  a  mixture  of  com- 
mon salt  (chloride  of  sodium)  and  the  peroxide  of  man- 
ganese, in  the  proportion  of  44  parts  of  the  former  and  1 
part  of  the  latter.  Upon  this  mixture  are  poured  2  parts 
of  sulphuric  acid,  diluted  with  its  weight  of  water ;  the 
process  for  obtaining  the  chlorine  is  then  conducted  as  in 
the  case  above  described.  The  phenomena  of  this  ope- 
ration are  explained  in  several  methods ;  the  following 
seems  the  most  correct :  the  sulphuric  acid,  by  its  ac- 
tion upon  the  mixture,  drives,  off  the  chlorine  which  was 
united  to  the  sodium,  (forming  the  salt,)  and  at  the  same 
time  deoxidizes  the  manganese,  reducing  it  to  the  state 
of  a  protoxide  ;  the  oxygen  unites  to  the  sodium,  forming 
a  protoxide  of  sodium ;  at  the  bottom  of  the  retort  re. 
mains  a  mixture  of  the  proto-sulphates  of  manganese  and 
sodium.  (Voy.  Tra&U  de  Chimie  de  M.  Th&iard.) 
Chlorite.  A  mineral  of  a  greenish  colour* 
Chlobides.  (Chlorures  M&alliques.)  Combinations  of 
chlorine  with  different  metals.  The  chlorides  are  com* 
pounds  so  much  resembling  salts,  that  they  have  hitherto 
been  known  as  such ;  for  example*  the  chloride  of  «?• 
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•Hum*  (common  sail,)  which  from  remote  antiquity  La- 
borne  the  name  of  salt,  is  not  at  present,  in  chemistry,  ac- 
knowledged as  such.  The  chlorides  are  mostly  brittle, 
solid,  and  inodorous ;  (those  of  tin  and  arsenic  are  li- 
quid;) crystallizing  regularly;  all  the  chlorides  of  the 
first  five  sections  {See  Theriard's  divisions  of  mstah)  me 
(indecomposable  by  fire;  only  olio  part  of  those  of  the 
last  section  are  thus  decomposable,  as  those  of  gold  and 
|ilatina.  Water  dissolves  all  the  chlorides,  except  those  ol 
silver  and  the  proto- chloride  of  mercury.  Many  chemists 
suppose  that  as  soon  as  a  chloride  is  dissolved,  the  water 
is  decomposed,  forming  a  hydro  .chlorate  ;  they  found 
ihis  theory  upon  the  great  affinity  of  chlorine  for  hydro- 
gen, and  that  of  oxygen  for  the  metals  ;  others  think,  with 
Dulong,  that  the  solution  is  effected  without  aiiv  decom- 
position, because  that  chlorine  han  a  great  affinity  for 
the  metals,  and  that  dttri&g  their  solution,  none  of  the 
phenomena  are  produced  winch  appear  during  their  for- 
mation. What  renders  it  difficult  to  decide  upon  either 
of  these  two  hypotheses,  is  the  circumstance  that  in  the 
hydro-chlorates,  the  hydrogen  and  oxygen  are  exactly  in 
proportions  to  form  water.  All  the  metals  can  unite  with 
chlorine,  3nd  form  chlorides  corresponding  to  oxides : 
from  thence  the  proto-chlorides,  deuto-chlorides,  &c. 

The  quantity  of  chlorine,  in  the  chlorides,  is  to  the  oxy- 
gen of  the  oxide  of  (lie  metal,  as  4-389  is  to  1 ;  thus  when 
a  metal  requires  1  of  oxygen  to  become  an  oxide,  it  takes 
4-888  of  chlorine  to  become  a  chloride. 

Chlorides  N on. Metallic  Combinations  of  chlo- 
rine with  combustible  bodies  not  metallic. 

Chloride  of  Aktimoky  (Proto.)  {Prolo-Chlorurr 
d1  Atttimoine.)  A  very  caustic  compound,  white,  deli- 
quescent, decomposing  water  in  the  same  manner  as  the 

■  Tlie  clieiniiral  name  for  common  iq]t  wus  auritU  »f  mia,  noli!  uic  disco- 
very of  cMorlne  changed  ilu-  iiuitic  lo  that  of  cM.r<««  cftrii**.    The  «ib 
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nitrate  of  bismuth ;  it  is  very  volatile,  and  may  be  sepa- 
rated by  many  processes  ;  the  first  consists  in  making  an 
intimate  mixture  of  antimony  and  the  deuto-chloride  of 
mercury,  introducing  this  mixture  into  a  retort  furnished 
with  an  adopter  and  a  balloon,  and  then  moderately  heat- 
ing the  retort ;  the  proto-chloride  of  antimony  being  very 
volatile,  gasifies  and  condenses  in  the  balloons.  It  is  also 
obtained  by  treating  the  sulphuret  of  antimony  with  hydro- 
chloric acid  ;•  the  hydrogen  of  the  acid  unites  to  the  sul- 
phur of  the  sulphuret,  and  the  chlorine  being  set  free 
combines  with  the  metal ;  the  chloride  is  evaporated  to 
dryness,  and  then  sublimed  in  order  to  separate  the  im- 
purities. M.  Robiquet  proposes  another  process,  which 
produces  a  very  beautiful  chloride;  it  consists  in  dis- 
solving 1  part  of  antimony  in  a  mixture  of  1  part  of  nitric 
acid,  and  4  parts  of  hydro-chloric  acid ;  the  chloride 
which  results  is  to  be  dried  in  close  vessels,"  and  submit- 
ted to  the  process  of  sublimation* 

Chloride  of  Antimony  (Dbuto.)  (Deuto-Chlorure 
d* Antimome.)  It  is  obtained  by  treating  antimony  with 
an  excess  of  hydro-chloro-nitric  (nitro-muriatic)  acid ; 
it  is  uncrystallizablc,  and  partly  decomposes  if  submitted 
to  the  action  of  fire.  Water  acts  upon  this  deuto-chlo- 
ride as  upon  the  nitrate  of  bismuth. 

Chloride  of  Arsenic.  (CMorure  d'Jirsenic.)  A 
colourless  liquid,  very  caustic,  poisonous,  and  volatile; 
it  diffuses  in  the  air  thick  vapours.  It  is  obtained,  like 
the  proto-chlorides  of  antimony,  by  distilling  a  mixture  of 
metallic  arsenic  and  corrosive  sublimate.  Arsenic  pos- 
sessing the  property  of  inflaming  when  thrown  into  a  flask 
of  chlorine  gas,  this  chloride  may  also  be  obtained  by 
passing  a  current  of  dry  chlorine  into  a  tube  containing 
fragments  of  arsenic.     ( Ttenard. )  ~ 

Chloride  of  Aluminum.  Deliquescent,  colourless, 
and  styptic ;  it  is  obtained  by  treating  a  jeUy  of  alumine 
with  hydro-chloric  acid. 
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Chloride  of  Azote.     See  Chloride  of  Nitrogen. 

Chloride  of  Barilm.  {Chlorure de  Bnrium.) 
sharp,  poisonous,  crystallizes  in  large  four-sided  prisms, 
and  liquiiies  by  heal  without  being  decomposed.  The 
chloride  of  barium  is  oblaitied  by  beating  for  an  hour  b 
mixture  of  equal  parts  of  the  chloride  of  calcium  and 
sulphate  of  barytes  ;  these  two  substances  in  fusing,  mu- 
tually decompose  each  other;  the  residue,  composed  of 
the  sulphate  of  lime  and  Ibe  chloride  of  barium,  Is  diluted 
in  a  sufficient  quantity  of  water,  filtered  and  slowly 
evaporated;  the  chloride  of  barium  crystallizes  on  cool- 
ing. The  presence  nf  this  clilnricle  is  tested  by  sulphuric 
acid,  or  a  soluble  sulphiii<>,  whkli  instantly  forms  a  white 
pulverulent  precipitate  of  sulphate  of  barytes,  insoluble 
in  nitric  acid.  The  presence  of  the  chlorine  which  was 
united  to  the  barium  is  also  ascertained  by  a  silver  wire, 
which  forms  a  precipitate  wholly  s  iluble  in  ammonia. 

Chloride  of  Bismuth.  Colourless,  caustic,  of  an 
unctuous  appearance  ;  it  has  formerly  been  known  in 
commerce  under  the  name  of  buuer  of  bismuth.  It  is, 
like  the  chloride  of  arsenic,  obtained  by  a  mixture  of  the 
metal  with  corrosive  sublimate  j  it  distils  at  a  tempera- 
ture a  little  above  red  heat. 

Chloride  of  Calcium.  Bitter,  deliquescent,  very 
soluble  in  winter,  crystallizes,  but  with  difficulty,  in  six. 
sided  prisms.  If  submitted  to  the  action  of  fire  it  loses  it* 
water  of  crystallization.  When  a  solution  of  sub-car- 
bonate of  polash  is  poured  into  the  liquid  chloride  of 
calcium,  it  immediately  forms  a  solid  mass,  which  the 
ancient  chemists  called  miraculum  chimicum.  The  chlo- 
ride  of  calcium  exists  in  saltpetre  beds,  in  the  water*  of 
the  sea,  and  in  many  springs.  It  is  easily  obtained  by 
saturatiug  hydro-chloric  acid  with  the  carbonate  of  lime. 
In  order  to  obtain  it  solid,  we  must  evaporate  the  liquid 
to  a  pellicle  and  crystallize  it ;  but  for  commoi 
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sufficient  to  evaporate  it  to  dryness,  anji  to  preserve  it  in 
close  vessels. 

Chloride  of  Carbon.  (Chlorure  de  Carbone.)  Chlo- 
r*Xke  combines  with  carbon  in  two  proportions.  Thp 
^rxrto-chforide  is  liquid,  colourless,  vaporizes  at  165°,  is 
*ot  entirely  decomposed  but  at  a  very  high  temperature. 
t  is  insoluble  in  water,  but  very  soluble  in  alcohol,  ether, 
ut&d  the  oils;  most, combustible  bodies  decompose  it,  but 
Lt  different  temperatures.  Chlorine  changes  it  into  a 
^r-chloride.  It  is  obtained  by  decomposing  the  deuto- 
-tiloride  by  heat. 

The  proto-chloride  of  carbon  is  formed  of  100  parts  of 
idorine  and  17-39  of  carbon,  or  in  volume  of  equal  parts 
C  chlorine  and  the  vapour  of  carbon.  The  deuto-chlo- 
Lde  is  solid,  crystalline,  colourless ;  of  an  odour  like 
wnphor  and  resembling  it  a  little  in  appearance.  It 
icielts  at  255°,  and  vaporizes  at  311°.  At  a  higher  tem- 
perature it  decomposes,  forming  a  proto-chloride.  It  is 
.insoluble  in  water,  ether,  the  fixed  and  volatile  oils. 

It  is  obtained  by  treating  with  chlorine  the  hydro-car- 
oonate  of  chlorine,*  and  exposing  the  mixture  to  the  sun. 
'The  hydro-chloric  acid  which  is  formed,  is  by  water 
separated  from- the  deuto-chloride  which  precipitates ;  this 
deuto -chloride  is  formed  of  100  of  chlorine  and  11*59  of 
carbon ;  or  of  two  volumes  of  the  vapour  of  carbon  and 
three  volumes  of  chlorine  ;  neither  of  the  two  chlorides 
exist  in  nature. 

Chloride  of  Cerium  (Proto.)  This  chloride  which 
is  little  known,  is  obtained  by  tie  action  of  hydro-chloric 
acid  upon  the  deutoxide  of  cerium,  at  the  ordinary  tern- 
perature  ;  the  boiling  point  is  sufficient  heat  for  its  decom- 
position. 

Chloride  of  Chrome.  Green,  very  soluble  in  wa- 
ter.    It  is  obtained  by  treating  the  hydrated  protoxide  of 

*  This  is  the  oUfia**  S*8!  termed  by  Brande  the  hydra-chloride  of  carbon. 
The  French  term  is  hfdrottirBoiie  de  cklort. 
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chrome  with  hydro -chloric  acid,  as  the  acid  is  entirely 
without  action  upon  the  dry  protoxide;  it  may  also  be 
obtained  by  pouring  chromic  acid  into  hydro-chloric 
acid  ;   the  chloride  of  chrome  and  some  water  are  formed. 


Chloride  of  Cobal 
gent,  scarcely  crystalli; 


concentrated  solution 
with  watei 
explains  the   phi 
It  is  prepared 

bait.     (See  Blue  of  Tktmard, 
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it*   colnml 


Bluish,   deliquescent,   astrin-     * 
>le,  very  soluble  in  water.     Its     -' 
lue  when  warm,   but  if  diluted 
iperatures  oi  a  rose  colour ;  this     >' 
presented  by  sympathetic  ink. 
the  nitrate  of  eo- 
of  Cobalt.) 
Almost   unknown  ;   it  is 
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CHLORIDE      Of   CoPPEB      (PrOTO. 

Cufare.)     A  white  compound,  by  c 

phere  passing  to  a  green  colour  m 

order  lo  obtain  it,  equal  parts  of  mi 

per,  and  the  deutoxide  of  copper  ar 

is  introduced  into  a  flask  containing  hydro-chloric  acid, 

and  afterwards  carefully  evaporated. 

Chloride  of  Copper  (Dkuto.)  Bluish,  of  a  styptic 
taste,  crystallizing  in  needles.  Exposed  to  the  action  of 
fire,  it  disengages  water  and  chlorine,  and  passes  to  the 
state  of  a  proto-chloride  ;  it  is  deliquescent.  This  sub. 
Stance  is  usually  prepared  by  treating  the  deutoxide  of 
copper  with  hydro-chloric  acid  ;  it  often  assumes  a  grass 
green  colour. 

Chloride  of  Gold  (Ukuto.)  (Deuto-Clilorure  d'Or,) 
Muriate  of  gold.  Of  a  pale  yellow  colour,  of  a  metallic 
and  disagreeable  taste,  crystallizing  in  quadrangular 
prisms.  According  to  M.  Vogei,  when  dried  in  a  va. 
cuum  it  becomes  green.  Exposed  to  heat,  it  is  first 
changed  to  a  proto- chloride,  and  at  length  all  its  chlo- 
rine is  disengaged.  It  is  very  soluble  in  water,  and 
when  dissolved  is  of  gold  yellow ;  it  colours  all  vegetft' 
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hie  and  animal  substances  a  reddish  purple.  Almost  all 
the  metals  of  the  first  five  sections' (see  Metals,  division  of) 
effect  its  decomposition,  also  hydrogen,  ether,  the  oils, 
sulphurous  and  phosphorous  acids,  &c*  Many  salts  re- 
duce the  chloride  of  gold ;  the  proto-sulphate  of  iron  pos- 
sesses this  property  in  a  peculiar  degree. 

The  proto-chloride  of  tin  reduces  it  also,  precipitating 
it  of  a  beautiful  purple  colour,  known  under  the  name  of 
purple  precipitate  of  cassias.  Alkalies  poured  into  a  so- 
lution of  the  chloride  of  gold  precipitate  the  gold  in  the 
state  of  an  oxide  ;  but  if  the  solution  is  acid,  it  forms  a 
triple  chloride.  If,  instead  of  potash  or  soda,  ammonia 
is  poured  into  the  solution,  it  forms  a  reddish  yellow 
flocculent  precipitate ;  these  flakes  well  washed  consti- 
tute fulminating  gold.  The  chloride  of  gold  is  obtained 
by  treating  gold  leaf  with  aqua  regia  (nkro-muriatic 
acid) ;  or  dissolving  gold  leaf  in  a  solution  of  chlorine,  and 
suitably  evaporating  the  solution. 

Chloride  of  GliJcinum.  Colourless,  crystallizable, 
very  soluble,  and  of  a  sweet  taste.  It  is  obtained  by 
treating  the  carbonate  of  glucina  with  hydro-chloric  acid. 

Chloride  of  Iodine,  (Chhrure  d'lode.)  A  deli- 
quescent compound,  of  which  one  part  is  a  bright  yellow 
and  the  other  an  orange  red.  It  is  decomposed  by  wa- 
ter, which  changes  it  into  hydro-chloric  acid  and  iodic 
acid,  if  the  compound  is  yellow ;  but  if  it  is  red,  it 
is  changed  into  the  ioduretted  iodic  acid.-  Iodine  rea- 
dily combines  with  chlorine,  disengaging  heat.  {Gay- 
Lussac.) 

Chloride  of  Iridium.  This  substance  is  not  known 
in  a  state  of  purity ;  it  is  always  united  to  the  hydro- 
chlorate  of  ammonia,  or  to  the  chloride  of  potassium ;  in 
order  to  combine  it  *with  the  chloride  of  potassium,  it 
is  necessary  to  calcine  in  a  platina  crucible  iridium  with 
twice  its  weight  of  the  nitrate  of  potash.  This  product 
is  afterward  lixiviated,  and  the  residue  dissolved  in  hy* 
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ilro-chloric  acid.  This  double  chloride  presents  many 
phenomena  which  are  little  known.  When  dissolved  it 
is  at  first  blue,  but  if  boiled  with  an  acid,  it  passes  sue. 

cessively  to  green,  violet,  and  red.  (Voyez.  te  jlfemoire 
de  M.  Vtaiquehn.) 

Chloride  of  Iron.  {CMorurr.  de  Fer.)  Greenish, 
styptic,  very  soluble,  crystallizes  easily.  When  dried, 
and  exposed  to  the  action  of  tire  in  a  stone  retort,  ii  sub- 
limes in  little  white  spangles.  The  atmosphere  acts 
upon  the  chloride  of  iron  much  the  same  as  upon  the  sul- 
phate. This  chloride  con  be  obtained  by  putting  iron 
filings  into  a  gun  barrel,  to  one  end  of  which  is  fitted  an 
adopter  :  when  the  gun  harrel  is  heated  lo  redness,  a 
current  of  dry  chlorine  is  introduced  into  it,  and  the  chlo- 
ride of  iron  is  formed  in  the  adopter.  If  the  hydro- 
chlorate  of  ammonia  is  mixed  with  chloride  of  iron,  the 
result ia  ayelluw  volatile  compound,  which  was  formerly 
called  martial  Jloir.ers ;  this  is  only  an  intimate  mixture  of 
the  hydro-chlorate  (muriate)  of  the  same  base  and  the 
chloride  of  ammonia. 

Chloride  of  Lead.  (Chlarurc  de  Plomb.)  While, 
sugared,  astringent,  more  soluble  by  heat  than  cold; 
crystallizes  in  hexahedral  satin  prisms.  Submitted  to  the 
action  of  fire,  it  mehs  in  a  grayish  mass,  formerly  called 
horned  lead  ( plomb  cornS.)  At  a  red  heat  it  volatilizes  in 
thick  vapours.  All  the  soluble  sulphates  decompose  it. 
It  is  sufficient,  in  order  to  obtain  this  chloride,  to  treat 
litharge  (deutoxide  of  lead)  with  boiling  hydro-chloric 
acid  diluted  with  five  or  six  times  its  weight  of  water. 

Chloride  of  Lime.  (Chlmiire  de  Ckavx.)  It  is  the 
Combination  of  chlorine  with  the  protoxide  of  calcium. 
It  is  frequemly  employed  in  the  arts.  It  possesses  the 
bleaching  property  of  chlorine,  and  the  power  of  pre- 
serving animal  substances  from  putrefaction.  It  is  pre- 
parod  by  introducing  chlorine  gas  into  a  kind  of  chain- 
her  furnished  with  little  shelves,  tvhich  are  covered  with' 
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piece*  of  lime.  Clement  advise*  to  employ  in  its  pre- 
paration the  hydro-chloric  acid  Which  is  disengaged  in 
the  manu&eturo  of  artificial  soda.  It  would  be  neces- 
sary to  collect  it  when  it  is  obtained  from  the  muriate  of 
soda,  by  sulphuric  acid,  and  to  cause  it  to  pass  ovec  a 
chemical  cascade*  containing  fragments  of  the  peroxide 
of  manganese ;  the  acid  then  would  be  decomposed,  and 
arrive  in  the  state  of  chlorine  to  the  place  containing,  the 
lime. 

Chloride  of  Lithium.  Uncrystallizable  and  deli- 
'«raescent.  It  is  obtained  by  treating  the  sub-carbonate  of 
lithia  with  hydro-chloric  acid. 

Chlobxto  "of  Magnesium.  Uncrystallizable,  bitter, 
very  soluble*  It  is  obtained  like  the  preceding.  This 
chloride  is  usually  decomposed  by  fire.  Gay-Lussac  has 
published  a  method  for  obtaining  it  in  such  a  state  as  not 
to  be  affected  by  the  most  intense  heat.  This  method 
consists  in  introducing  magnesia  into  a  porcelain  tube, 
and  passing  through  it  a  current  of  dry  chlorine  ;  all  the 
oxygen  is  set  free,  and  combination  immediately  takes 
place. 

Chloride  of  Manganese.     White,  styptic,  very  solu. 
ble,  deliquescent,  crystallizes  by  spontaneous  evaporation. 
It  is  obtained  by  treating  the  peroxide  of  manganese  with 
an  excess  of  hydro-chloric  (muriatic)  acid. 

Chloride  of  Mbbouey  (Pboto.)  (Proto-Chlorure  de 
Mcrcure.)  Calomel.  White,  insipid,  volatile ;  it  crys- 
tallizes in  tetrahedral  prisms  terminated  by  4-sided  pyra- 
mids. Exposed  to  the  air  for  a  certain  time,  it  becomes 
yellow,  and  then  black.     It  is  wholly  insoluble  in  water 


*  Clement  gives  the  name  of  encode  chdmigue  to  a  hollow  cylinder,  whose 
breadth  and  length  vary  according  to  circumstances.  This  cylinder  is  filled 
with  fragments  of  some  kind  of  substance,  which  usually  has  no  action  upon 
the  substance  that  is  to  pass  .over,  but  which  may  sometimes  affect  it,  as  in  the 
case  of  peroxide  of  manganese,  and  muriatic  acid.  These  fragments  in  the 
cylinder  serve  to  increase  the  surface  of  the  liquid  qt  gas  which  passes  through. 

15 
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and  hydro -chloric  acid.  Chlorine  dissolves  ii,  changing 
it  into  a  deu to-chloride.  If  ammonia  or  a  solution  of 
soda  or  potash  is  poured  upon  the  proto-chloride  of  mer- 
airy,  il  immediately  becomes  black.  This  compound  is 
not  decomposable  by  fire;  but  the  simultaneous  action  of 
water  and  charcoal  changes  it  into  metallic  mercury, 
while  hydro-chloric  acid,  produced  by  the  decomposition 
of  water,  is  disengaged.  There  are  various  methods  for 
obtaining  the  proto-chloride  of  mercury;  the  most  ap- 
proved are  the  following  : 

1st.  Pour  a  concentrated  solution  of  the  chloride  of' 
sodium  (common  salt)  into  a  similar  solution  of  the  proto- 
nitrate  of  mercury  ;  a  precipitate  of  the  proto-chloride  of 
mercury  is  formed  ;  this  is  sometimes  called  while  preci- 
pitate. 

2d.  Form,  by  saturation,  an  intimate  mixture  of  1  part 
of  corrosive  sublimate  slightly  moistened  with  1  part  of 
metallic  mercury,  and  submit  this  mixture  to  sublimation. 
3d.  Prepare  a  mixture  of  the  proto-sulphate  of  mer- 
cury and  the  chloride  of  sodium,  as  for  corrosive  subli- 
mate ;  then  proceed  to  the  sublimation  in  a  flat.bottomeil 
matrass  ;  this  last  process  is  most  approved. 

The  proto-chloride  obtained  by  these  methods  always 
contains  a  little  corrosive  sublimate,  which  is  formed 
during  the  operation  ;  it  is  divested  of  this  by  washing. 
This  compound  has  been  called  mercurc  dotix,  mercure 
subHm&  tfottx,panaei:e  iwmtrkllr,  a/famel,  calomelas,  draco 
m'ligaltis,  &c. 

Chloride  of  Mehctjrt  (Decto.)*  Oxynturiate  of 
Mercury.  Corrosive  Sublimate.  White,  cry  stall  izablc, 
soluble,  of  a  styptic  and  disagreeable  tasle  ;  treated  with 
phosphorus,  ii  decomposes,  forming  the  chloride  of  phos- 
phorus, and  restoring  the  mercury.  Charcoal  produces 
no  effect  upon  il,  even  at  a  high  temperature.     Alcohol 

Tli is  ia  ilHj  called  11m  pcr-cMt™ 
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and  ether  easily  dissolve  it,  at  the  ordinary  temperature. 
It  dissolves  in  three  times  its  weight  of  boiling  water ; 
and  on  cooling,  crystallizes  in  fine  satin  needles ;  ammo- 
nia produces  in  its  solution  a  white  precipitate ;  potash, 
soda,  and  lime,  produce  a  brick-coloured  precipitate, 
which  afterwards  becomes  yellow,  if  the  alkali  is  in  ex- 
cess. %  Equal  parts  of  the  hydro-chlorate  (muriate)  of 
ammonia  and  the  deuto-chloride  of  mercury,  sublimed 
together  in  a  phial,  give  a  compound  which  easily  sub- 
limes ;  the  residue  of  this  sublimation  is  very  difficult  to 
vaporize. 

These  two  compounds  differ  from  each  other  but  by 
their  principal  constituents ;  the  most  volatile,  an  ammo- 
niacal  deuto-chloride,  was  known  to  the  ancients  under 
the  name  of  sal  alembroth,  salt  of  wisdom,  &c. ;  both  of 
these  compounds  are  more  soluble  in  water  than  cor- 
rosive sublimate.  The  most  common  process  for  pre- 
paring this  deuto-chloride  is  as  follows :  5  parts  of  sul- 
phuric acid,  aided  by  heat,  are  made  to  act  upon  4  parts 
of  mercury ;  heat  is  continued  until  the  whole  is  reduced 
to  5  parts ;  then  this  acid  deuto-sulphate  is  mixed  with  4 
parts  of  pulverized  chloride  of  sodium  and  1  part  of  the 
peroxide  of  manganese ;  after  a  few  days,  the  mixture  is 
introduced  into  little  flat-bottomed  matrasses,  surrounded 
to  the  neck  with  sand ;  the  mouth  is  covered  with  a  small 
glass  capsule.  D»  being  heated,  sublimation  takesplace ; 
there  is  a  re-action  upon  the  peroxide  of  manganese  and 
the  chloride  of  sodium,  by  the  sulphate  of  mercury.  Ji. 
heavy  white  mass  is  formed  upon  the  sides  of  the  vessel ; 
this  operation  continues  from  15  to  18  hours;  towards 
the  close,  the  bottom  of  the  sand-bath  must  be  brought 
to  a  red  heat,  in  order  to  give  to  the  sublimation  greater 
density  by  commencing  its  fusion. 

Chlobide  of  Molybdenum.     Is  obtained  in  the  same 
manner  as  the  chloride  of  columbium. 


Chloride  of  Nickel.  When  liydrated,  it  is  gra 
green  ;  in  a  dry  stale,  yellowish  green  ;  it  is  very  m 
ble  and  sugared.  According  to  M.  Lassaigne,  this  chlo- 
ride, heated  in  a  retort  to  a  high  temperature,  sublimes  in 
part  to  the  state  of  an  insoluble  deutoxide  of  a  gold-yel- 
low ;  and  the  fixed  residue  is  a  sub-chlorate ;  it  is  pre- 
pared in  the  same  maimer  as  the  nitrate  of  nickel. 

Chloride  of  Nitrogen.  (Chloride  of  Azote.)  Very 
volatile,  vaporizes  in  the  atmosphere,  diffusing  a  suffo- 
cating odour;  it  detonates  powerfully  at  8G°,  especially  if 
a  small  piece  of  phosphorus  is  placed  in  contact  wilh  it ; 
copper  decomposes  it,  disengaging  the  nitrogen  ;  it  is 
preserved  in  flasks  under  distilled  water.  The  prepara- 
tion of  this  chloride  is  attended  with  some  danger  ;  it  is 
necessary  that  the  nitrogen  should  be  in  a  nascent  state, 
or  come  in  contact  with  chlorine  at  the  moment  when  the 
former  gas  is  escaping,  otherwise  no  combination  will 
take  place  ;  for  this  purpose  an  ammoniacal  salt  is  dis- 
solved in  water,  and  a  current  of  chlorine  is  carefully 
introduced  into  the  solution.  The  chloride  of  nitrogen, 
being  heavier  than  water,  is  fouod  at  the  bottom  of  the 
vessel ;  but  the  greatest  precaution  is  necessary  to  pre- 
vent accident  from  explosion.  It  was  discovered  by 
Dulong,  in  1S11  ;  this  learned  chemist  was  twice  wounded 
in  studying  this  singular  compound. 

Chloride  of  Palladium.  Colour  brownish  ;  crys. 
tallizing  with  difficulty.  This  compound  forms  wilh  pot- 
ash and  soda,  triple  chlorides  which  possess  the  property 
of  crystallizing.  The  proto -sulphate  of  iron  instantly  re- 
duces the  chloride  of  palladium.  It  is  obtained  by  dis- 
solving palladium  in  aqua  regia.  This  chloride  has  been 
particularly  investigated  by  Vauquelin  and  Wollaston. 

Chloride  of  Platina.  Of  an  orange  yelloi 
taste,  soluble  in  water,  and  affecting  iron  like  the  c 
ride  of  gold. 
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Chloride  of  Phosphorus  (Photo.)  (Proto-Ckbrure 
**de  Phosphore.)  liquid,  volatile,  colourless,  transparent, 
£ieavier  than  water,  and  very  caustic;  reddening  the 
cincture  of  litmus,  but  having  no  action  upon  dry  litmns 
^paper.  In  contact  with  water,  this  substance  decom- 
poses rapidly,  and  is  transformed  into  hydro-chloric  (mu- 
^iatic)  and  phosphorous  acids.  A  process,  proposed  by 
Davy  for  obtaining  this  chloride,  is  to  add  1  part  of  phos- 
phorus to  7  of  the  deuto-chloride.  The  proto-chloride  of 
phosphorus  was  discovered  by  Gay.Lussac  and  Thenard; 
according  to  them,  it  is  composed  of  100  of  phosphorus 
and  327*6  of  chlorine. 

Chloride  of  Phosphorus  (Dbvto.)     Solid,  very  vo- 
latile, colours  litmus  paper  red,  and  crystallizes  in  trans- 
parent prisms.     Oxygen,  hydrogen,  and  the  metals,  de- 
compose it  at  red  heat.     It  decomposes  water  very  ra- 
pidly, changing  it  into  phosphoric  and  hydro-chloric  (mu- 
riatic) acids.     It  is  obtained  by  introducing  chlorine  into 
a  small  matrass  containing  dry  phosphorus,  and  continu- 
ing this  operation  until  all  the  phosphorus  is  transformed 
into  a  white  pulverulent  matter.     Some  chemists  have 
regarded  the  chlorides  of  phosphorus  as  acids ;  and  have 
given  them  the  name  of  cMoro-phospJiorous  for  the  proto- 
chloride,   and  cJdoro-phosphoric  for  the  deuto-chloride. 
Whatever  names  be  given  them,  the  latter  forms  with  am- 
monia a  triple  compound,  fixed,  insoluble,  and  undecom- 
posable  by  the  alkalies,  which  may  be  considered  a  chloro- 
phosphate.     The  deuto-chloride  of  phosphorus  was  dis- 
covered by  Davy.  » 
Chloride  of  Potassium.     Colourless,  bitter,  sharp,  a 
little  deliquescent,  crystallizes  in  4-sided  prisms,  and  de- 
crepitates with  fire.     It  is  found  in  some  waters,  in  vege- 
table and  animal  fluids.     It  is  obtained  directly  from  hy. 
dro-chloric  acid  and  the  sub-carbonate  of  potash.     It  was 
formerly  known  under  the  name  of  febrifuge  salt  of  Syl- 
vius. 

15*  .        " 
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Chloride  of  Rhodium.  This  compound  is  hard! 
known.  It  is  easily  obtained  by  treating  one  of  the  o 
ides  of  rhodium  with  hydro-chloric  aeid. 

Chlobide  of  Silver.  (CMorure  d'Argent.)  White. 
without  taste,  fusible  at  a  low  heat,  it  takes  a  massive 
form  in  cooling ;  it  then  has  a  grayish  appearance,  and  is 
easily  cut  with  a  knife.  It  was  formerly  called  homed, 
silver,  (urgent  cornt,)  on  account  of  its  appearance.  The 
acids  are  mostly  without  action  upon  this  chloride  ;  boil- 
ing sulphuric  acid  decomposes  it;  ammonia  entirely 
dissolves  it.  It  is  found,  though  seldom,  in  nature.  By 
treating  metallic  silver  with  hydro-chloric  acid,  or  Men 
by  decomposing  a  salt  of  silver  by  the  chloride  of  sodium. 
a  precipitate  is  obtained  which  is  the  chloride  of  silver. 

Chloride  of  Sodium.  (Chlorure  de  Sodium.)  Mu- 
riate of  soda,  common  mlt,  sea  sab,  mineral  salt,  &c. 
Crystallizes  in  cubes,  transparent.  Its  taste  is  agreeable 
to  most  animals.  Submitted  to  the  action  of  fire,  it  loses 
its  water  of  interposition,  and  at  a  temperature  above  red 
heat  experiences  the  igneous  fusion  without  any  decom- 
position. Salt  is  one  of  the  most  common  substances  in 
nature.  It  is  found  in  a  liquid  state  or  in  solution,  as  tin 
waters  of  the  sea,  salt  lakes,  and  springs,  and  in  a.  solid 
state  (tel  gemme.)  in  mines. 

Mineral  salt,  (sel  gemme,)  often  called  rock  salt.  This 
is  found  in  many  places,  particularly  in  Poland,  Molda- 
via at  the  foot  of  mount  Krapack,  where  a  mine  of  it  ex- 
tends more  than  150  leagues.  Asia,  Africa,  and  Ame- 
rica contain  inexhaustible  mines  of  salt.  Only  one  mine 
(recently  discovered,  near  Vic  in  the  department  of 
Meurthe)  is  known  in  France ;  this  is  so  rich,  ns  to  be 
sufficient  for  the  supply  of  all  Europe,  for  thousands  of 
years.  Salt  is  usually  found  in  connection  with  argil  lite  : 
sometimes  a  mine  extends  to  a  great  depth,  as  in  Poland, 
where  they  have  already  penetrated  three  hundred  feet 
'••*low  the  level  of  the  sea;  it  is  sometimes  found  i 
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mountains  at  the  most  elevated  heights,  as  in  the  Cordil- 
leras,  but  most  commonly  it  ia  situated  at  the  base  of 
high  mountains.  Mineral  salt  is  transparent,  sometimes 
blue,  yellowish,  or  violaceous ;  in  order  to  purify  it,  we 
must  dissolve  and  evaporate  it, 

Seasdk  (sdmarvu)  A  great  part  of  the  salt  used  in 
commerce  is  obtained  from  salt  water.  Many  processes 
are  employed  for  its  -preparation.  When  the  waters  con- 
tain  a  large  proportion  of  salt,  it  is  extracted  by  concen- 
trating these  waters  by  fire  in  large  iron  caldrons.  During 
evaporation,  a  substance  composed  of  the  double  sulphate 
of  lime  and  soda,  which  the  manufacturers  call  schlot,  is 
Drecipitated ;  the  salt  is  evaporated  almost  to  dryness ;  it 
is  then  drained  and  dried.  In  warm  countries  the  heat 
Df  the  sun  is  sufficient  for  the  evaporation  of  salt  water. 
For  this  purpose  clay  basins  are  dug  near  the  sea  coast, 
which  are  called  brine  pits ;  the  first  of  these  basins  is  a 
vast  reservoir  which  receives  the  water  from  a  canal  pro- 
vided with  a  sluice ;  from  this,  by  means  of  a  slight  de- 
scent, it  is  distributed  into  other  smaller  and  more  shal- 
low basins,  which  communicate  with  each  other  in  such 
a  manner  that  the  water  before  it  enters  them  makes  a 
great  circuit.  As  soon  as  the  water  appears  diminished  the 
basins  are  replenished.  When  about  to  crystallize,  the  salt 
assumes  a  reddish  hue,  it  is  then  left  to  deposite  the  crys- 
tals. From  time  to  time  the  salt  is  drawn  out  and  left  upon 
the  banks  to  dry.  This  operation  is  usually  commenced 
in  April  and  completed  in  September.  Other  methods  are 
employed,  particularly  in  evaporating  the  waters  of  salt 
springs.*  In  all  these  operations  the  salt  obtained  is  not 
pure,  as  it  contains  chlorides  of  calcium  and  magnesia, 
of  which  it  may  be  divested  by  crystallization. 

Chlobide  of  Strontium.     Colourless,  sharp  and  irri- 
tating to  the  taste,  soluble  in  once  and  half  its  weight  of 

*  These  operations,  upon  a  very  large  scale,  may  be  witnessed  at  Sattna, 
N.Y. 
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cold  water;  it  crystallizes  in  long  needles,  which  like  the:  b 
wire  of  strontian,  produce  with  combustible  bodies  a  purple?-" 
flame.  It  is  obtainod  in  the  same  manner  as  the  chloride^ 
of  barium. 

Chloride  of  Sflphvr.  Liquid,  reddish  brown,  very" 
volatile  at  the  ordinary  temperature,  of  a  sharp  disa- 
greeable smell.  Strongly  reddening  (he  tincture  of  litmus. 
When  in  contact  with  the  atmosphere,  it  diffuses  thick 
vapours;  agitated  with  water,  a  lively-  ebullition  takes 
place,  caloric  is  disengaged,  a  little  sulphur  deposited, 
and  a  solution  of  sulphuric,  sulphurous  and  hydro-chloric 
acids  is  obtained.  The  same  phenomena  are  produced 
with  il  by  ether  and  alcohol.  The  chloride  of  sulphur 
poured  upon  mercury,  tarnishes  the  surface  of  (he  metal, 
and  forms  upon  it  a  grayish  pulverulent  crust  of  the  sul- 
phurct  and  the  chloride  of  mercury.  The  chloride  of  sul- 
phur is  obtained  by  introducing  dry  chlorine  upon  the 
flowers  of  sulphur  placed  at  the  bottom  of  an  epnmvettf, 
Ihe  chlorine  passing  in  by  means  of  a  bent  tube.  This 
..peration  must  proceed  slowly,  and  terminates  where  all 
I  he  sulphur  has  disappeared.  The  knowledge  of  this  sub. 
stance  is  due  to  Thompson. 

Chloride  of  Tellurium.  Colourless  and  uncrvstal- 
lizable  ;  its  solution  with  water,  depositee  a  white  pre- 
cipitate.     It  is  oblained  by  treating  tellurium  wilh  aqua 

Chloride  of  Tin  (Proto.)  (Praio-chJorure  d'Etaia.) 
White,  very  astringent,  more  soluble  at  a  high  than  a  low- 
temperature,  crystallizing  in  litile  needles;  it  takes  oxygen 
from  many  compounds.  In  contact  with  the  atmosphere,  its 
solution  is  disturbed,  and  the  deuio-chloride  and  the  dcut- 
oxide  of  tin  are  formed.  Molybdic,  chromic,  and  arsenic 
acids  are  precipitated  in  the  state  of  oxides  by  the  same 
solution.  It  precipitates  in  the  metallic  state  the  chlorides 
of  gold  and  mercury,  and  passes  itself  to  the  state  of  a 
^euto-chloride.     The  proto. chloride  of  tin  is  obtained  b> 
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w  fragments  of  tin  with  liquid  hydro-chloric  acid ; 
hydrogen  is  disengaged,  and  the  chlorine  unites  to  the 
***etal*     The  solution  is  evaporated,  and  crystallizes  in 
Pooling.     This  compound  is  poisonous,  and  httle   em- 
ployed in  the  arts. 

Chlobidb  of  Ten.     (Deuto.)     Liquid,    transparent 

Lampid,  volatile,  and  of  an  insupportable  odour.     Exposed 

*:o  the  atmosphere,  it  absorbs  water  and  diffuses  a  thick 

"V^apour.     In  contact  with  water,  it  rapidly  absorbs  it,  and 

srystallizes  in  little  white  styptic  needles.     It  is  obtained 

iy  passing  an  excess  of  chlorine  into  a  solution  of  the 

^•roto- chloride,  and  concentrating  the  liquor  by  evapo- 

^nation ;  or  by  amalgamating  1  part  of  mercury,  and  3 

:s  of  tin,  pulverizing  the  amalgam,  and  mixing  it  inti- 

Ltely  with  its  weight  of  corrosive  sublimate,  afterwards 

i  introducing  this  mixture  into  a  retort,  furnished  with  a  re- 

reiver,  surrounded  with  wet  cloths.    As  it  is  very  volatile, 

it  needs  but  a  lew  heat  for  its  distillation.     The  deuto4 

chloride  of  tin  was  discovered  by  Libavius,  from  whence 

i ^received  the  name  of  liqueur  fumante  de  Libavius.   This 

compound  has  been  successively  studied  by  Pelletier, 

CJadet,  Proust,  and  Davy. 

Chloride  of  TiTAiauM.    Yellowish   white,   and  un- 

«*rystallizable.    It  is  obtained  by  calcining  the  oxide  of 

titanium  with  the  sub-carbonate  of  potash,  and  carefully 

lixivating  the  mass  in  order  to  separate  the  alkali,  and 

beating  the  remainder  with  concentrated  hydro-chloric 

acid. 

Chloride  of  Thobinum.  Uncrystallizable ;  when 
evaporated,  it  becomes  insoluble,  and  like  a  white  ena- 
mel. It  is  obtained  by  dissolving  the  carbonate  of  tho- 
rinum  in  hydro-chloric  acid. 

Chloride  of  Tungsten.  (Deuto.)  Crystallizes  in 
fine  red  needles,  and  is  produced  by  burning  metallic 
tungsten  in  chlorine  gas.  By  water  this  salt  is  changed 
into  hydro-chloric  acid  and  oxide  of  tungsten.    If  this 
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oxide  is  now  healed  in  chlorine,  ilie  per-ckhride  oi 
tungsten  is  generated  in  the  form  of  white  crystalline 
scales.  Wohler  mentions  another  chloride,  existing  in 
transparent  red  crystals  ;  its  composition,  however,  has 
not  yet  been  accurately  determined. 

Chloride  of  Urantoi.  Yellowish  green,  deliques- 
cent, crystallizing  with  difficulty.  It  is  obtained  by 
treating  the  oxide  of  uranium  with  hydrochloric  acid. 

Chloride  of  Yttrium.  Colourless,  deliquescent,  sia  - 
gared,  almost  uncrystallizablc.  It  becomes  a  jelly  h^-' 
evaporation.  It  is  obtained  by  treating  the  carbonate  o>* 
yltria  with  hydro-chloric  acid. 

Chloride  of  Zinc.  White,  styptic,  emetic,  deliquos~  — 
cent,  volatile,  of  atl  oily  appearance.  It  is  obtained  b_V*"~ 
dissolving  the  metal  in  hydro-ehloric  acid,  evaporating  i*^ 
to  dryness,  and  submitting  the  residue  to  sublimation.  I*i 
was  formerly  called  butter  <>j  zinc  (beurre  de  zinc.) 

Chloride  of  Zirconium.  Colourless,  styptic,  very'" 
-olul.il".-,  crvMiillizes  in  little  needles.  It  is  obtained  by"" 
treating  the  jelly  of  zirconium  with  hydro. chloric  acid. 

Cslobophvlle.  A  name  given  by  Pelletier  and  Ca- 
venton  lo  the  green  substance  which  colours  plants.  Il 
was  formerly  called  the  green  ferula  of  -plants.  Its  co- 
lour is  of  a  deep  green,  its  appearance  resinous  ;  when 
pure,  it  has  neither  odour  nor  taste;  it  is  undecomposo- 
ble  by  atmospheric  air  ;  insoluble  in  alcohol,  ether,  and 
the  oils.*  Sulphuric  acid  dissolves  this  substance  with- 
out decomposing  it ;  and  it  may  probably  be  precipitated 
without  decomposition,  by  saturating  the  acid  with  an 
alkali;  the  alkalies  exhibit  with  it  similar  phenomena, 
Chlorine  and  iodine  change  its  colour,  the  former  to 
a  green,  and  the  latter  to  a  yellow.  It  is  obtained  by 
coagulating  the  green  juice  of  plants  with  heal,  and  puri- 
fying the  coagulum  with  water  and  alcohol.  {Voye%h- 
Memoirs  de  MM.  Pelktier  et  Caoealon.) 

'  Dr.  Ure  irj1!  it  1:  soluble  In  these  subiinnccs 
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CflOLEflTKBATBs.     Combinations  of  cholesteric  acid 

with  bases.     All  the  salts  which  result  are  coloured  either 

yellow  or  orange.  -  The  cholesterates  of  soda,  potash, 

and  ammonia,  are  soluble  and  deliquescent ;  all  the  others 

are  insoluble*     All  the  mineral  acids  except  carbonic 

sicid,  and  most  of  the  vegetable  acids,  decompose  the 

cholesterates. 

Cholesterine.  A  name  given  by  M.  Chevreul  to 
lie  crystalline  substance  of  the  human  biliary  calculi. 
tt  exists  in  brilliant  white  scales,  is  insipid,  melts  at  246°, 
and  crystallizes  on  cooling.  Boiling  alcohol  dissolves  it. 
Distilled  by  fire,  it  gives  neither  acid  nor  ammonia ;  nitric 
acid  converts  it  into  cholesteric  acid.  This  substance  is 
obtained  by  submitting  the  biliary  calculi  to  the  action  of 
Dotting  alcohol ;  by  filtration  and  cooKng,  the  cholesterine 
separates  in  beautiful  micaceous  scales,  which  are  puri- 
fied by  new  solutions. 

Chromates.  Combinations  of  chromic  acid  with 
bases.  TJhe  salts  which  result  from  this  union  are  all  co- 
loured. Most  of  the  chromates.  of  the  first  section,  (see 
metals,  Thenard's  sections,)  and  those  of  the  last  four, 
are  decomposed  at  a  high  temperature.  Few  of  them 
are  soluble.  Sulphuric,  nitric,  and  hydro-chloric  acids 
appear  to  decompose  them  all  at  the  ordinary  tempera- 
ture.    The  most  common  chromates  are  the  following : 

Chroxate  of  Ammonia.  Is  obtained  by  treating,  at 
the  ordinary  temperature,  the  chromate  of  lead  by  a  so- 
lution of  the  sub-carbonate  of  ammonia,  filtrating  the 
liquor,  and  submitting  it  to  evaporation. 

Chromate  of  Barytes.  Insoluble,  of  a  pale  yellow. 
It  is  like  the  preceding,  obtained  by  decomposing  the 
chromate  of  potash  with  the  nitrate  of  silver. 

Chromate  of  Lead.  (Chrdmate  de  Plomb.)  Of  a 
brilliant  yellow  in  the  neutral  /  state,  and  a  beautiful 
orange  in  the  state  of  a  sub-salt.  It  is  obtained  by  pour- 
ing a  solution  of  the  chromate  of  potash  into  the  neutral 
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acetate  of  lead,  if  a  yellow  colour  is  desired ;  or  if  a*i 
orange,  into  the  sub-acetate  of  lead. 
'  C hko mats  of  Lime.     (CkrSmate  de  Chaux.)     Yellow- 
soluble,  and  cry  stall  izable.     It  is  prepared  by  treating 
the  hydrate  of  lime  with  the  chromate  of  lead. 

Chrouxte  of  Mbruvby.  {Chrdmale  de  Mercure.^l 
Red,  and  insoluble.  It  is  obtained  like  the  chromate  <>■ 
silver. 

Chromatid  of  Potash.     A  salt  in  rhomboids!  prisms^ 
of  a  lemon  yellow,  a  bitter  and  disagroeable  taste.     Sub- 
mitted to  a  high  temperature,  a  little  of  the  acid  decom-  - 
poses;  it  takes  a  green  hue  on  liquefying.     This  sub-- 
stance  is  very  soluble  in  water,  and  little  so  in  alcohol.  . 
Potash  can  combine  with  an  excess  of  chromic  acid  ;  and  - 
the  salt  is  then,'  instead  of  being  yellow,  of  an  intense 
orange  colour.     It  crystallizes  iu  large  rectalinear  tables, 
is  unalterable  by  the  air,  and  much  less  soluble  than  the 
neutral  chromate.     In  order  to  obtain  these  two  chro. 
mates  of  potash,  one  part  of  pulverized  ore  of  chromium, 
and  one  part  of  saltpetre,  are  put  into  a  crucible,  and 
strongly  heated  for  two  hours  in  the  reverberatory  fur- 
nace.     The    nitrate    of    potash,   (saltpetre,)   is    decom- 
posed ;   disengaging  the  deutoxidc  of  nitrogen,  and  form- 
ing chromate  of  potash  mixed  with  the  oxide  of  iron  and 
other  substances,  which  made  part  of  the  mineral.      The 
yellow  porous  substance  which  remains  in  the  crucible 
is  treated  with  water,  and  boiled  for  a  quarter  of  an  hour ; 
it  is  then  Altered,  and  the  liquor  partly  evaporated  :  ni- 
tric acid  is  then   added  ;   this  changes   the  liquor  to  an 
orange  colour,  and  at  the  same  time  precipitates  the  sile.v 
and  illumine  which  hud  been  dissolved  by  some  of  the 
alkali.     The   new  liquor  being  filtered  a  second  time, 
alkali  is  added  until  it  becomes  yellow;  after  which  it  if 
cone  out  rated,  and  all  the  nitrate  of  potash  successively 
crystallized.     It  is  concentrated  anew,  and  the  cliromnte 
of  potash  is  in  turn  crystallized.     (T/icnard.) 


C  HY  181 

Chbomate  of  Silvbk.  (Chr&matc  dy Argent.)  Of  a 
-*Jeep  purple,  insoluble,  It  is  obtained  by  decomposiiig 
*he  chromate  of  potash  by  the  nitrate  of  silver. 

Chkoxatb  of  Soda.  (Chrfinate  de  Sonde.)  Yellow, 
"very  soluble,  crystallizes  easily;  'it  is  obtained  in  the 
&same  manner  as  the  chromate  of  potash,  except  that  the 
nitrate  of  soda  is  employed  instead  of  the  nitrate  of 
X>otash. 

Chbomate  of  Stkontian.     Resembles  the  chromate 
«c3f  lime,  and  is  obtained  in  the  same  manner. 

Chromium.      (Chrome.)      (From  chroma,  a  colour.) 
—A  solid  brittle  metal,  of  a  grayish  white.     As  it  is  almost 
infusible,  it  has  been  obtained  only  in  a  porous  mass.  Its 
specific  gravity  is  unknown.     Chromium  is  unalterable 
~fc>y  the  air,  but  in  a  red  heat  it  absorbs  oxygen.     Its 
-cohesion  is  so  great  as  not  to  be  overcome  by  any  acid. 
Sulphur,  phosphorus,  and  chlorine,  are  the  only  combus- 
tible non-metallic  substances  which  have  been  combined 
with  chromium.      The  discovery  of  this  substance  was 
made  by  Yauquelin  in  analyzing  the'  chromate  of  lead 
from  Siberia.     Chromium  exists  in  nature  only  in  Jhe 
«state  of  a  chromate  or  an  oxide.     It  is  extracted  from  the 
oxide  by  calcining  it  with  charcoal  at  a  high  temperature. 
M.  Laugier  first  observed  chromium  in  native  iron  and  in 
the  areolithes. 

Cheysocolle.  A  name  from  the  Greek,  given  to 
borax  on  account  of  its'  being*  used  to  solder  gold  and 
other  metals. 

Chyle.  An  animal  liquor,  of  a  milky  colour,  a  sweet- 
ish and  saline  taste,  heavier  than  water,  greening  the 
infusion  of  violets ;  left  to  itself,  chyle  coagulates  like 
blood,  and  is  changed  into  two  parts,  a  solid  and  a  liquid ; 
a  little  oil  also  collects  upon  its  surface.  The  liquid 
resembles  the  serum  of  blood ;  it  holds  in  suspension  an 
oily  substance,  soluble  in  alcohol  and  insoluble  in  the 
alkalies.    The  solid  part,  or  curd,  is  a  mixture  of  oily 
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matter,  fibrine,  and  serum.     For  farther;  details,  see  the 
Memoirs  of  M.  Vauquelin  and  the  labours  of  Dr.  Marcet. 

Chyme.  Is  a  pulpy  matter,  of  an  odour  common  to 
the  animals  whose  stomachs  furnish  it.  This  substance 
appears  to  dissolve  in  acetic,  acid ;  it  does  not  contain 
gelatine,  but  a  certain  quantity  of  albumen.  The  ana. 
fysis  of  human  chyme  has  not  yet  been  made.  Dr. 
Marcet  has  analyzed  that  in  the  stomach  of  the  turkey. 

Cinchokinb.  A  vegetable  alkaline  substance,  white, 
translucid,  crystalline,  little  soluble  in  warm  water,  and 
almost  wholly  so  in  cold  water,  of  a  slightly  bitter  taste, 
but  decidedly  bitter  when  dissolved  in  an  acid.  Fire 
decomposes  one  part,  and  volatilizes  the  other.  Cincho- 
uii.e  restores  its  blue  colour  to  litmus  which  has  been 
reddened  by  an  acid,  and  forms  with  acids  perfectly  neu- 
tral combinations.  Mr.  Duncan  of  Edinburgh  first 
obtained  a  crystalline  substance  from  the  quinquinas.* 
Gomez  described  this  substance  under  the  name  citwfto- 
nin;  Laubert  afterwards  undertook  to  investigate  the  same 
substance,  which  he  obtained  tolerably  pure  ;  but  it  was 
reserved  for  Labillardiere,  Pelletier,  and  Caventon,  to 
establish  its  alkaline  property  and  its  analogy  to  morphine. 
The  last  two  chemists  undertook  the  study  of  the  quin- 
quinas, and  discovered  them  to  possess  two  salifiable 
organic  bases,  which  they  named  ciiicfomiite  and  quinine. 
They  exist  together  in  all  the  plaots  of  the  genus  quin- 
quina ;  the  red  kind  contains  equal  quantities  of  the  two 
above-mentioned  bases ;  the  gray  is  mostly  composed  of 
the  cinchonine ;  and  the  yellow  of  the  quinine. 

In  order  to  obtain  cinchonine,  the  gray  quinquina 
reduced  to  powder  is  boiled  in  diluted  muriatic  acid ;  the 
liquor'  filtered,  and  again  boiled ;  an  excess  of  lime  is 
added ;  it  is  littered  anew  ;  the  deposite  is  well  washed. 
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«nvi  treated  with  boiling  alcohol,  which  dissolves  all  the 
ciachonine ;  it  is  then  evaporated  and  crystallized.  The 
salt  is  then  purified  by  animal  charcoal,  and  the  base  is 
extracted  fron  the  new  salt. 

CnniAfiAH.  A  name  formerly  give&totthe  Gutpkmnt 
of  Mercury*.  (See  that  weed.) 

Cistbkn  Pneumatic.  (Cuve  Pnemndtique.)  Pneu- 
matic trough.  A  vessel  containing  water,  used  for  the 
purpose  of  collecting  and  transferring  gases ;  it  is  some- 
times called  the  hydro-pneumatic  cistern.  Another,  called 
the  hfdrargirojfmeumatic*  cistern,  contains  mercury  in- 
stead  of  water ;  this  is  used  for  collecting  and  transferring 
such  gases  as  are  soluble  in  water. 

CmuLTEs.  Combinations  of  citric  acid  with  salifiable 
bases*  All  the  citrates  are  decomposed  by  fire,  .in  the 
same  manner  as  the  tartrates.  Among  the  known  citrates, 
those  of  potash,  soda,  magaesia,  strontian,  ammonia,  and 
iron,  are  soluble.  The  others  are  either  wholly  or  almost 
insoluble,  but  dissolve  perfectly  in  an  excess  of  acid :  they 
are  all  products  of  art.  Those  which  are  sokibleare  obtained 
directly  ;  the  others,  by  double  decomposition.  Accord- 
ing  to  Beraetius,  in  the  citrates,  the  oxygen  of  the  oxide 
ia  to  the  quantity  of  the  acid  as  1  to  7-277.  These  salts 
are  little  used,  except  the  citrate  of  lime,  from  which 
is  extracted  citric  acid. 

Coax.     See  Charcoal,  Animal,  also  Wood. 

Coals  Minerab.  Though  bitumens,  on  account  of 
their  origin,  are  with  more  propriety  classed  among 
mineral  substances,  yet  in  chemical  properties,  they  are 
more  closely  allied  to  the  products  of  the  vegetable  king- 
dom. Like  vegetable  substances  in  general,  they  burn 
in  the  open  air,  and  with  a  degree  of  brightness  that 
surpasses  even  that  of  the  resins.  By  distillation  per  te> 
they  yield  a  weak  acetic  acid,  an  empyreumatic  oil,  some 

*  Fran  k^drarggrut^  name  for  matury. 
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ammonia,  and  a  considerable  quantity  of  carburetter^ 
hydrogen  gas,  with  occasionally  a  small  proportion  c^ ' 
carbonic  acid  and  sulphuretted  hydrogen.  They  ar^e 
neither  soluble  in  water  nor  in  alcohol,  and  in  the  latte-  ^ 
respect  they  differ  from  resin.  There  can  be  little  doub*  ■ 
that  they  have  been  formed  originally  by  the  decompose  — 
tion  of  vegetables. 

The  bitumens  have  been  divided  into  liquid  and  solid 
Formerly  it  was  supposed  that  the  liquid  bitumens  hac=3 
been  derived,  by  a  sort  of  natural  i!i«iillaii<iii,  from  ihcHHS 
solid ;  but  Mr.  Halchett  has  rendered  it  more  probables^ 
that  the  solid  bitumens  result  from  the  consolidation  of  thes^ 
fluid  ones. 

The    bituminous  substances   are  Naphtha,    Petroleum 

Wijwral   Tar,  Mineral   Pilch,  Atyhaltum,  Jet,   Pit.Cad-=— 

»        Bituminous    Wood,    7\trf,    and    Peat.      To    these    : 
writers  have  added  Amber  ami  the  Honey-Stone. 
Naphtha  is  a  pungent,  odoriferous,  oily  liquid,  < 
colourless  or  of  a  pale  brown  lint,  found  upon  the  borders 
of  the  Caspian  sea  and  in  certain  springs  in  Italy, 
considerably    lighter    than  water,   volatile,  and    highly 
,     inflammable.      When  pure,  it  appears  to  contain  n 

gen,  and  hence  is  employed  for  the  preservation  of  potas- 
sium and  the  other  highly  oxidahle  metals.  It  consists, 
according  to  Saussure,  of 

»                   Carbon        67-31 
Hydrogen 12-79 
100 
This  would  indicate 

6  atoms  of  carbon      ...     36     ...     8& 
5       "        hydrogen       .     .       5     ...     12 

41  100  H. 

Petroleum  has  most  of  the  properties  of  naphtha,  but 
«fluid,anddarkercoloured.  ■  In  the  countries  whew 
•t  abounds,  it  is  employed  for  bunting  mAaxooa. 
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Mineral  Tar  appears  to  be  petroleum  further  inspis* 
Baled.     It  is  more  viscid,  and  of  a  deeper  colour. 

Maltha,  or  Mineral  Pitch,  is  a  soft  inflammable  sub- 
stance, heavier  than  water,  and  may  be.  considered  as 
derived  from  the  exsiccation  of  mineral  tar. 

Asphaltum  is  found  abundantly  on  the  shores  of  the 
Dead  sea,  in  Albania,  and  in  the  island  of  Trinidad.  Its 
colour  is  brown  or  black  ;  it  is  heavier  than  water,  and 
readily  soluble  in  naphtha. 

Elastic  Bitumen,  or  Mineral  Caoutchouc,  is  found  in 
the  vicinity  of  Castletori,'  Eng.  and  at  Southbury  in  the 
state  of  Connecticut.     It  is  fusible  and  inflammable. 

Mineral  Adipocere,  is  a  fatty  matter  found  in  the  argil- 
laceous iron  ore.  of  Merthyr ;  it  is  fusible  at  about  160°, 
and  inodorous  when  cold,  but  of  a  slight  bitumous  odour 
when  heated,  or  after  fusion. 

The  above  substances  are  insoluble  in  water,  and  diffi- 
cultly soluble  in  alcohol,  with  the  exception  of  naphtha 
and  petroleum,  which  are  soluble  in  highly  rectified  alco- 
hol. fc 

Retinasphaltum  is  a  substance  which  accompanies  the 
Bovey  Coal  of  Devonshire.  It  was  first  analyzed  by 
Mr.  Hatchett,  who  found  it  to  consist  of 

55  Resin, 
41  Asphaltum, 
4  Earthy- matter  and  loss. 

Pit  coal*  There  are  three  chemical  varieties  of  this 
important  substance.  The  first,  or  brown  coal,  retains 
some  remains  of  the  vegetables  from  which  it  has  origi- 
nated. When  heated,  it  exhales  a  bituminous  odour, 
and  burns  with  a  clear  flame.  It  is  generally  of  a  tough 
consistency,  and  yields,  according  to  Mr.  Hatchett,  a  por- 
tion of  unaltered  vegetable  extract,  and  resin. 

The  second  variety,  or  Hack  coal,  is  the  ordinary  fuel 
of  Great  Britain.  It  exhibits  no  traces  of  vegetable 
origin,  and  consists  principally  of  bitumen  axA  ckl 
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in  variable  proportions.  When  exposed  to  heat,  it  swells, 
softens,  and  burns  with  a  bright  flame,  leaving  a  small 
quantity  of  ashes.  Many  varieties,  however,  abound  in 
earthy  matter,  and  these  produce  copious  cinders,  and 
burn  with  a  less  intense  heat.  The  products  of  the 
destructive  distillation  of  this  k.nd  of  coal  give  a  residue 
of  a  hard  sonorous  charcoal  termed  coke.  The  third  va- 
riety, glance  cool  or  anthracite,  consists  almost  entirely  of 
charcoal  and  earthy  matter. 

It  usually  burns  with  little  flame,  and  when  submitted 
to  distillation  yields  no  tar1, -tut  a  sort  of  carburetted 
hydrogen  gas. 

Peal  and  Turf  consist  principally  of  the  remains  of 
vegetables,  having  undergone  comparatively  little  change. 
They  also  contain  bituminous  wood,  branches  and  trunks 
of  trees. 

MeUite,  or  Honey-Stone,  is  a  rare  substance,  formed  in 
the  brown  coal  of  Thuringia  and  in  Switzerland.  It  is  of 
a  honey  yellow  colour,  crystallized  in  octoedra,  and 
when  analyzed  by  Klaproth,  was  found  to  consist  of  alu- 
mina combined  with  a  peculiar  body  which  has  been 
called  the  mellitic  acid.* 

Coal  Gas.      See  Carburetted  Hydrogen. 

Cobalt.  A  solid  metal,  hard,  brittle, magnetic,  duel 
with  heat,  closely  grained  ;  its  colour  is  less  shining  than 
that  of  tin  ;  its  density  appears  to  be  8-5384  ;  it  fuses  at 
about  I3U2  of  Wedgwood's  pyrometer.  It  lias  no  action 
upon  oxygen  gas,  escept  at  a  very  elevated  temperature, 
when  it  combines  with  this  gas,  and  produces  an  oxide. 
Among  the  combustibles  it  has  only  been  combined  with 
sulphur,  chlorine,  phosphorus,  and  selenium.  Sulphuric 
and  hyro-chloric  acids  dissolve  it,  and  hydrogen  is  disen- 
gaged ;  it  has  yet  been  alloyed  with  but  a  small  number  of 
metals.     This  metal  was  first  obtained  bv  Brandt.     It  is 
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found  sometimes  in«confiGction  with  ores  of  iron,  copper, 
arsenic,  &c.  and  separated  by  subjecting  to  a  high  tem- 
perature the  ores  which  contain  it. 

Cochineal.  *Was  at  first  supposed  to  be  a  vegetable 
product,  but  naturalists  soon  discovered  it  to  be  an  insect. 
It  is  brought  from  Mexico,  where  the  insect  lives  upon 
different  species  of  the  Opuntia.  The  colouring  extract 
from  cochineal  is  called  carmine. 

Cohesion.     See  Attraction. 

Colcothab.  A  name  formerly  given  to  the  tritoxide 
of  iron. 

Cold.     The  privation  of  heat. 

Colocyntin.  Th$.  effects  of  colocynth  are  thought 
by  Vauquelin  fo  (Jepend  upon  this  substance. 

Columbates.  Combination  of  columbic  acid  with 
salifiable  baaete.  These  salts,  the  discovery  of  which  is 
due  to  Hatchett,  are  scarcely  known ;  that  of  potash, 
which  has  been  most  studied,  has  a  sharp  disagreeable  - 
taste,  crystallizes  like  boracic  acid  ;  it  is  unalterable  by 
the  air,  and  little  soluble  in  water.  It  is  obtained  by 
boiling  an  excess  of  columbic  acid  with  caustic  pottygh. 
The  acids  powerfully  decompose  the  columbates,  uniting 
with  their  bases,  and  precipitating  the  columbic  acid. 
These  substances  are  of  little  use. 

Columbium.  A  metal  of  a  darlf  gray  colour,  some- 
what resembling  iron ;  when  reduced  to  powder  it  be- 
comes almost  brown.  It  is  so  hard  as  to.  scratch  glass.  It 
is  not  attacked  by  the  acids.  It  combines  with  oxygen 
but  in  one  single  proportion,  forming  a  white  oxide,  pos- 
sessing acid  properties,  and  therefore  called  Columbic 
acid.  Columbium  is  obtained  by  heating  columbic  acid 
with  charcoal  to  the  highest  temperature.  The  discovery 
of  this  metal,  which  is  due  to  Hatchett,  was  made  in  ana- 
lyzing a  compound  ore  of  iron  and  manganese  from  Ame- 
rica. The  discoverer  named  it  in  honour  of  Christophen 
Columbus  {ChristopTie  Colomb.)  It  is  sometimes  called 
Columbium. 
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Combination,     $eo  Attraction. 

Cojutr.-TntLr.  A  body  which  in  its  rapid  union  villi 
others,  causes  a  disengagement  of  light  and  heat. 

CottBtrsTiow.*  Is  the  phenomenon  which  appears 
when  oxygen  unites  with  a  combustible  body.  All  the 
simple  substances  possess  the  property  of  uniting  with  it ; 
that  is,  they  are  all  susceptible  of  being  burnt,  and  Iff 
therefore  called  combustible  bodies.  When  a  body  is 
burnt,  or  combines  with  oxygen,  which  is  the  same  thing, 
there  is  always  a  disengagement  of  caloric,  and  some- 
times of  light,  but  never  of  light  without  caloric.  Before 
the  time  of  the  distinguished  Lavoisier,!  it  was  supposed 
that  when  a  substance  was  burnt  there  was  a  disengage- 
ment of  an  insensible  and  impalpable  principle,  which 
the  chemists  of  that  age  called  phlogiston..  When  thi* 
principle  was  disengaged  from  a  substance  they  supposed 
it  ceased  to  be  combustible,  but  when  it  was  absorbed  it 
became  combustible.  This  theory  was  at  variance  with 
the  well  known  fact  that  bodies  increase  in  weight  by 
combustion,  but  although  erroneous,  it  still  reflects  great 
honour  upon  its  author  Staid, 

Lavoisier's  theory  of  combustion,  which  followed  that 
of  Stahl,  has  in  its  turn  its  object ;  and  at  present  it  is 
asserted,  that  combustion  depends  upon  the  combination 
of  opposite  electricities.  It  is  &  fact  that  a  piece  of 
charcoal  placed  in  a  vacuum,  and  communicating  with 
the  two  poles  of  the  voltaic  pile,  soon  becomes  ignited. 
Combustion  can  then  take  place  without  oxygen,  which 
fact  must  destroy  the  theory  of  Lavoisier,  or  at  least 
modify  it.  For  further  details,  see  the  Memoir  of  MM. 
Dulong  and  Petit.     (Annaies  de  Chimie  et  de  Physique. ) 

*  Chlorine  and  Iodine  being  now  regarded  aa  simple  bodies  analogoua  u 
"iy|cn,  Ihe  1  alter  can  ho  Ion ger  be  termed  the  e  " 

t  Here  again  the  French  ehemiata  are  at  variance  with  U 
.  honour  of  d jtcovery  j  the  latter  aiaenlDg  that  to  Sir  H.  Dav 
which  the  funner  attributed  Lavoisier.    See  D: 
tit  Cmiiutie*. 
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Combustible  Substances.  Simple  combustible  sub- 
stances are  those  which  have  resisted  all  attempts  at 
analysis,  and  which  possess  the  property  of  combining 
with  oxygen,  forming  either  oxides  or  acids.  In  the 
present  state  of  chemical  knowledge  we  admit  fifty-two, 
including  fluorine.  See  the  article  Elements,  where  these 
different  bodies  are,  after  the  order  assigned  them  by 
Thenard,  classed  according  to  their  greater  or  less  affi- 
nity for  oxygen.  The  following  is  the  classification  of 
Berzelius,  in  which  the  simple  bodies  are-  placed  in  such 
a  manner,  that  each  one  is,  in  its  electricity,  positive  with 
respect  to  the  one  which  precedes,  and  negative  to  that 
which  follows  it. 


BERZELIUS9  CLASSIFICATION  OF  COMBUS 

BODIES. 

No.  1.  Oxygen. 

No.  21.  Iridium. 

2.  Sulphur. 

22.  Rhodium. 

3.  Azote  or  Nitrogen.        23.  Platina. 

4.  Fluorine. 

24.  Palladium. 

5.  Phosphorus. 

"25.  Mercury. 

6.  Selenium. 

26.  Silver. 

7.  Arsenic. 

27.  Copper. 

8.  Molybdenum. 

28.  Nickel. 

9.  Chromium. 

29.  Cobalt. 

10.  Tungsten. 

30.  Bismuth. 

11.  Boron. 

31.  Tin. 

12.  Carbon; 

32.  Zirconium. 

13.  Antimony. 

33.  Lead. 

14.  Tellurium. 

34.  Cerium. 

15.  Tantalum. 

35.  Uranium. 

16.  Titanium. 

36.  Iron. 

17.  Silicum. 

37.  Cadmium. 

18.  Osmium. 

38.  Zinc. 

19.  Hydrogen. 

39.  Manganese. 

20.  Gold, 

u      40,  Aluminum, 

1 
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45.  Strontium. 

46.  Barium. 

47.  Sodium. 
■I*.  Potassium, 

by  this  list  that  chlorine  and  iodine  are    « 


\ 


41.  Yttrium. 

4J.   Ulucinum. 

43.  Magnesiw 

44.  Calcium. 
It  will  be 

omitted,  which  should  have  been  placed  directly  after 
oxygen.  Respecting  lliorinium  and  lithium,  it  is  not  yet 
known  where  these  assumed  metals  should  be  placed. 
This  method,  which  reflects  great  honour  upon  its  author, 
has  some  inconveniences;  lor  example,  bismuth  relative 
to  cobalt,  and  silver  relative  to  copper,  must  be  as  posi.  1 
live,  as  sulphur  is  relatively  to  oxygen.  Unfortunate!) 
(he  observations  on  these  points  are  comparatively  few, 

Concentration.  Is  an  operation  by  the  aid  of  n4nA 
the  particles  of  bodies  are  brought  nearer,  by  expelling  n 
superabundant  substance.  For  example,  sulphuric  acid 
is  concentrated  by  vaporizing  a  portion  of  the  water 
which  enfeebled  it ;  a  saline  solution  is  concentrated  in 
the  same  manner ;  vinegar  becomes  a  jelly  by  concen- 
tration.    Thus  this  process  is  effected  in  various  ways. 

Coppee.  (Cuivre.)  *  Is  of  a  fine  red  colour,  very 
malleable,  very  fusible,  harder  than  silver,  and  the  most 
sonorous  of  the  metals.  When  rubbed  it  throws  off  a 
peculiar  and  nauseous  odour.  When  melted  its  specific 
-  gravity  is  7-7880.  It  fuses  at  27°  of  Wedgewood's 
pyrometer.  It  is  not  volatile.  Copper  experiences  no 
alteratiou  from  dry  atmospheric  air,  but  when  in  contact 
with  damp  air  its  surface  becomes  covered  with  the 
oxide,  or  the  carbonate,  according  as  it  is  most  exposed 
to  one  or  the  other  of  these  gases.  When  heated  to  red- 
ness copper  oxidizes  and  is  covered  with  brown  scales. 
It  can  be  alloyed  with  most  of  the  others.  The  ancients 
gave  it  the  name  of  Venus. 

Copper  lias  been  known  from  the  most  remote  anti- 
quity, and  next  to  iron  is  the  most  extensively  used.  It 
serves  for  a  great  number  of  common  utensils,  to  ci 
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t,  to  line  vessels*  dec.  Combined  with  gold1  or 
ver,  it  forms  our  coin,  and  gold  and  silver  ornaments ; 
oyed  with  zino  it  forms  brass ;  combined  with  tin 
forms  bronze*  bell-metal,  dec.  It  is  found  in  nature  in 
ury  different  states.  1st,  In  the  native  state ;  2d,  As  a 
rbonate ;  3d,  A  aulphuret ;  4th,  An  oxide ;  5th,  A  ml- 
late;  flth,  An  arseniate;  7th,  A  phosphate.  It  is  very 
isy  to  obtain  the  metal  by  fusion  from  the  native  copper, 
e  oxides,  and  carbonates ;  but  it  is  not  so  with  the  sul- 
turet,  which  is  sometimes  for  this  purpose  roasted 
wnty  times  in  succession. 

Copper,  Yellow.     See  Alloys. 

Coppebas.     Sulphate  of  iron. 

Corrosive  Sublimate.  The  deuto- chloride  of  mer- 
lry,  or  oxy-muriate  of  mercury. 

Coumariiv.  A 'peculiar  odoriferous  principle,  derived 
om  the  Coumarouna  odorata  or  Tonka  bean ;  it  is  white, 
nd  crystallizes  in  prisms — sometimes  in  needles.  It 
issolves  readily  in  ether  and  alcohol,  but  is  scarcely  so~- 
ible  in  water.    It  was  first  noticed  by  Guibourt. 

Cream  of  Tartar.     See  the  Acid  tartrate  ofpotasK 

Crucible.  (Creuset.)  A  vessel  of  a  conical  or  trian- 
ular  form,  used  in  chemistry  to  expose  to  the  action  of 
re,  many  solid  substances.  Crucibles  are  of  stone,  por7 
elain,  iron,  silver,  platina,  &c.  Such  as  are  manufac- 
ured  at  Hesse  are  generally  preferred,  as  they  are  able 
>  support  a  very  strong  heat  without  breaking.  These 
easels  are  usually  furnished  with  -a  cover  of  the  same 
laterial. 

Crusts,  The  bony  coverings  of  crabs,  lobsters,  dec. 
latchett  found  them  to  be  composed  of  a  cartilaginous 
iibstance  like  coagulated  albumen,  carbonate  of  lime, 
nd  phosphate  of  lime.  The  great  excess  of  the  first  /lis- 
mguishes  them  fronv  bones,  while  the  quantity  of  the 
turd  distinguishes  them  from  shells.    Egg  shells  and 


CRY 


mat    1 

don 

,rn. 


snail  shells  belong  to  crusts  in  composition,  but  the  auini 
matter  is  in  smaller  quantity. 

Chyoprokiis.     The  frost-hearer  or  carrier  of  cold, 
vented  by  Dr.    Wollaston.   to   demonstrate  the   relation 
between  evaporation  at  low  temperature,  and  the  pro- 
duction of  cold. 

Ckybtallization.  A  name  given  to  llio  phenomena 
which  appear  when  similar  particles  of  bodies  unite  on 
account  of  tbeir  cohesive  attraction,  producing  a  regular 
=olid,  called  a  crystal.  In  order  that  crystallization  may  be 
effected  in  a  regular  manner,  much  precaution  is  neces- 
sary. In  the  first  place  the  solution  must  not  be  too  much 
concentrated,  or  on  cooling,  it  will  deposite  tog  great  a 
quantity  of  the  substance  which  it  contains.  This  incon- 
venience is  obviated  by  considering  the  solubility  of  the 
salts  either  by  heat  or  cold.  When  however  a  sa 
liquescent,  and  of  course  very  soluble  by  cold,  it 
*;rystal!ized  only  by*  evaporating  the  liquor  almost 
nees.  In  order  to  obtain  crystals  of  much  volume,  it 
necessary  to  employ  a  certain  quantity  of  saline 
The  solution  should  be  placed  where  it  will  stand 
being  in  the  least  agitated  ;  and  vessels  must  not  be 
which  are  liable  to  be  attacked  by  the  salts.  In  order  to 
procure  a  line  crystallization,  a  certain  quantity  of  sail 
must  be  dissolved ;  the  solution  if  not  very  limpid,  must 
be  filtered,  then  suitably  evaporated,  and  carefully  set 
aside.  In  the  space  of  34  hours  the  crystallization  lakes 
place ;  the  liquor  is  decanted  by  a  gentle  inclination  of 
ihe  vessel  containing  it — this  water  is  called  the  mot) 
'BOter  (Venn  mere.)  The  crystals  are  then  left  to 
and  should  in  many  cases  be  preserved  from  contact 
theaix. 

M.  Leblanc  has  published  a  process,  by  the  aid 
which,  he  obtained  very  large  crystals.  It  consists 
dissolving  with  heat  a  sufficient  quantity  of  salt ;  the  liqi 
crystallizes  on  cooling,  the  mother  water  is  decant  < 


fr 


CUC  108 

turned  into  a  flat-bottomed  vessel,  and  left  to  itself  at  the 
ordinary  temperature.  When  isolated  crystals  are  fanned, 
the  most  regular  are  selected  and  put  into  other  flat-bot- 
tomed  vessels  with  the  same  mother  water;  they  arc 
turned  every  day,  that  they  may  enlarge  equally  on  all 
part*  of  their  surface,  and  the  solution  is  from  time  to 
time  changed.  When  of  a  certain  size,  the  crystals  are 
placed  separately  in  a  peculiar  kind  of  vessel,  where  their 
enlargement  is  terminated. 

-"  Berzelius  remarks  that  crystals,  by  whatever  process 
they  may  have  been  obtained,  almost  always  contain 
a  certain  quantity  of  water,  which  exists  either  in  a  free 
state,  or  in  a  state  of  combination;  the  former  he  calls  the 
water  of  interposition,  and  the  latter  the  water  of  crystalli- 
zation. There  are  few  salts  which  contain  the  water  of 
interposition ;  they  are  those  which  decrepitate  on  heating. 
All  the  deliquescent  and  efflorescent  salts  possess  the 
water  of  crystallization.  Some  solutions  will  not  crys- 
tallize regularly  even  at  the  highest  degree  of  concen- 
tration ;  but  if  agitated,  they  deposite  a  great  quantity  of 
confused  crystals.  This  phenomenon  is  owing  to  the  agi- 
tation, which  changing  the  arrangement  of  the  particles, 
puts  them  into  such  a  situation,  that  the  surfaces  which 
ought  gradually  to  meet  in  the  formation  of  a  crystal, 
being  thus  thrown  together,  are  suddenly  forced  to  unite. 
The  nitrate  of  silver  furnishes  an  example  of  this  kind. 
Bodies  which  are  insoluble  in  water,  may  be  crystallized 
by  fusion  or  sublimation,  for  example,  sulphur  ;  bismuth,\ 
&c,  being  melted  in  a  crucible  and  left  to  cool,  form  a 
crust  on  the  surface,  which  being  penetrated  in  order  to 
decant  the  liquid  part,  perfectly  formed  crystals  are  ob- 
tained. 

Crystals  of  Venus.     Acetate  of  copper. 

Cucurbit.    The  lower  part  of  an  alembic.    (See 
this  word.) 
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Copellation.  This  term  signifies  the  refining  of 
metals  with  lead  upon  the  cupel.  The  cupel  is  a  shallow 
ear  thou  vessel,  somewhat  resembling  ac 
Cvamues.  (Cyamtres.)  Prussiates.  Combinations 
of  cyanogen  with  combustible  bodies ;  in  many  respects 
ihcV  resemble  chlorides.  Some  chemists,  with  Uay. 
Lussac,  think  that  the  alkaline  cyanides  neither  dissolve 
in  water  nor  change  llieir  nature  ;  others,  i 
ry,  maintain  that  the  water  is  decomposed,  changing  them 
to  hydro-cynnates.  Wo  shall,  without  attempting  to  de- 
cide upon  the  comparative  merits  of  these  theories,  pro- 
ceed to  a  description  of  the  cyanides. 

Cyanide  of  Icidink.  (Cyamtre  d'lode.)  Prussia*  tf 
Iodine.  While,  in  long  and  very  light  needles,  of  » 
strong  odour,  very  irritating  to  the  eyes.  It  has  neither 
action  upon  litmus,  nor  curcuma  paper;  chlorine  does 
not  act  upon  this  compound  ;  the  solutions  of  silver  are 
not  affected  by  it.  The  cyanide  of  iodine  is  obtained  by 
heating  in  a  phial  two  parts  of  the  cyanide  of  mercury, 

I  and  one  part  of  iodiue ;  the  whole  should  be  perfect 
dry  and  well  mixed.  Action  soon  takes  placn,  and  t 
result  is,  the  formation  of  a  proto.iode  of  mercury,  a 
a  very  volatile  cyanide  of  iodine,  which  is  easily  • 
lected  by  inclining  the  phial  so  that  the  vapour  can  p 
into  a  flask  with  a  large  opening.  This  new  coin] 
was  recently  discovered  by  M.  Serullas. 

Ciamde  of  Mbbcurv.     (Cyanure  de  Mercure.)   . 
siate  of    Mercury.     Colourless,  of  a  decided  meta 
taste,  crystallizes  in  quadrangular  prisms  ;   it  has  n 
lion  upon  litmus.     Submitted  to  the  action  of  fire,  in 
vessels,  it  decomposes  into  cyanogen  and  metallic  i 
cury  ;   a  little  of  the  cyanide  sublin 
cyanogen  is  reduced  lo  its  elements.     Heated  with  i 
third  of  sulphur,  one  part  of  the  cyanogen  is  disonga^ 
and  the  result   is  a  su I  pho- cyanide  of  mercury. 
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cyanide  of  mercury  is  more  soMUe  in.  hot  than  cold  wa- 
ter. Caustic  potash  dissolves  it,  forming  a  triple  com- 
pound susceptible  of  crystallisation.  Most  of  the  hydra, 
cids  decompose  it ;  the  result  is  hydro-cyanic  (prussic) 
acid,  which  is  disengaged,  and  a  chloride,  an  iodide  of 
mercury,  &c.  The  cyanide  of  mercury  in  solution  in 
water  dissolves  a  certain  quantity  of  the  oxide  of  mer. 
cury,  forming  a  new  compound,  which  crystallizes  in  lit. 
tie  clusters.  In  order  to  prepare  the  cyanide  of  mer- 
cury, one  part  of  the  deutoxide  of  mercury  is  boiled  with 
two  parts  of  prussian  blue,  and  eight  parts  of  water : 
The  mixture  is  at  first  blue,  and  then  yellow ;  the  preci- 
pitate is  filtered  and  washed,  the  waters  of  the  washing 
are  united,  and  the  liquor  evaporated  ;  on  cooling,  it  pro- 
duces crystals  of  the  cyanide.  These  crystals  are  co- 
loured by  the  oxide  of  iron.  In  order  to  obtain  the  neu- 
tral cyanide,  hydro-cyanic  acid  must  be  added  to  saturate 
the  excess  of  mercury ;  it  is  then  again  evaporated,  and 
crystallized.  Its  composition  in  weight  appears  to  be  100 
of  mercury,  and  26*086  of  cyanogen. 

Cyanide  of  Potassium.  (Cyanure  de  Potassium.) 
Prussiate  of  potash.  A  yellowish  crystalline  compound, 
alkaline  and  very  soluble  in  water.  It  is  obtained  by  the 
action  of  cyanogen  upon  potassium,  by  the  aid  of  heat, 
in  a  little  bell-glass  inverted  over  mercury.  The  absorp- 
tion is  rapid,  with  an  elimination  of  light  and  heat.  This 
substance  is  without  -use.  •  It  may  also  be  obtained  by 
saturating  pure  potash  with  hydro-cyanic  acid ;  analo- 
gous to  this  cyanide  are  those  of  soda,  barytes,  strontian, 
and  lime,  which  are  soluble  and  always  alkaline.  All 
the  acids,  even  carbonic  acid,  decompose  them.  With 
the  salts  of  the  last  four  sections  (see  metals)  they  form 
cyanides  of  variable  colours,  which  are  almost  all  inso- 
luble. 

Cyanide  of  Silver.    (Cyanure  d?  Argent.)    Prussiate 
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of  Silver.     While,  insoluble,  decomposable  by  fire. 

obtained  by  pouring  a  solution  of  i  Ik-  cyanide  of  pi 
shim  into  a  solution  of  the  nitrate  of  silver. 

Ctaxo -Fbhhitres.     See  Ferro-Cyanates. 

Cyanogen.  ( From  kuanos  blue,  and  ginomai  I  produce. 
The  producer  of  blue.)  Prvssine..  Pmssw  gas.  Is  a 
permanent,  inflammable  gas,  of  a  sharp  and  lively  odour; 
its  specific  gravity  is  greater  than  that  of  water.  Ir 
reddens  litmus,  but  where  the  paper  is  heated,  the  blue 
re-appears.  This  substance  supports  a  high  temperature 
without  decomposing.  Faraday,  by  subjecting  it  to  a 
high  degree  of  cold  and  pressure,  succeeded  in  bringing 
it  to  a  liquid  state.  A  taper  plunged  in  this  gas  burns 
with  a  purple  flame.  Water,  sulphuric  ether,  and  essence 
of  turpentine  dissolve  four  times  their  volume,  and  alcohol 
twenty  times  its  volumo  of  it.  Cyanogen  is  obtained  by 
decomposing  by  fire  the  perfectly  dry  neutral  cyanide  of 
mercury.  For  this  purpose  the  cyanide  is  introduced 
into  a  small  well  dried  retort,  to  which  is  titled  a  tube 
that  passes  under  a  bell-glass  full  of  mercury ;  being 
gently  heated,  the  cyanogen  disengages,  and  passes  into 
the  bell-glass,  while  the  mercury  condenses  in  the  tube. 
The  science  of  chemistry  owes  the  knowledge  of  this  sub- 
stance to  Gay-Luesac,  who  discovered  it  in  analyzing 
what  was  then  called  prussiale  of  mercury, 
cyanide  of  mercury.  Cyanogen  consists  of  two  volume 
of  the  vapour  of  carbon,  and  one  .volume  of  nitrogi 
condensed  into  a  single  volume. 

CvANO-SvLPtitRET.  A  new  compound,  obtained 
beating  in  a  phial  a  mixture  of  sulphur,  the  double  cyanide 
of  potassium,  and  of  iron.  The  cyanide  of  iron  decom- 
poses ;  the  result  is  a  sulphuret  of  iron,  and  sulphuret  of 
carbon,  and  an  elimination  of  nitrogen.  The  other  dou- 
ble cyanides  exhibit  similar  phenomena.  (See  "  Traill 
•!c  CHmier  rfe  M.  Thcnard.) 
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Ctxopia.  An  alkali  recently  discovered  by  Ficinus 
of  Dresden.  -  He  obtained  it  in  rhombic  prisms,  from  the 
JEthusa  cynapium,  a  species  of  hemlock. 

Cytesine.     A  name  proposed  by  Chevalier  and  Las-'  ^ 
saigne  to  designate  a  substance  which  they  extracted*  *V 
from  the  seeds  of  the    Cytesus  laburnum.     It  absorbs   '  , 
powerfully  humidity  from  the  atmosphere,  and  has  an 
energetic  action  upon  the  animal  economy.     (See  Jour- 
nal  of  Pharmacy,  Vol.  IV.  p.  340.) 
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Dalhihx.  A  white  pulverulent  matter,  very  compact ; 
it  was  discovered  in  the  tubercles  of  the  Dahlia  by  M. 
Payen.  This  substance  resembles  starch  ;  it  is  however 
little  soluble  in  cold  water ;  alcohol  precipitates  it,  but 
this  is  not  the  case  with  iodine,  chlorine,  the  acetate  of 
lead,  hydro-chlorate  (muriate)  of  platina,  proto-sulphate 
and  trito-sulphate  of  iron,  the  nitrate  of  silver,  the  proto- 
nitrate  of  mercury,  the  sulphate  of  copper  ;  these  differ- 
ent substances  do  not  precipitate  it.  Sulphuric  aoid  trans- 
forms it  into  sugar. 

Daphhixe.     This  substance  was  discovered  by  Vau- 
<quelin,  in  the  bark  of  the  Daphne.   It  is  in  prismatic  resi- 
des, colourless,  transparent,  shining,  soluble  in  warm 
'water,  alcohol  and  ether.      Nitric  acid  transforms  it  into 
oxalic  acid  ;  the  acetate  of  lead  does  not  precipitate  it. 

Datubine.  This  substance  was  discovered  by  Brande 
in  the  seeds  of  the  Datura  stramonium ;  it  is  insoluble  in 
water,  soluble  in  hot  alcohol.  The  salts  which  it  forms 
with  acids  are  dissolved  by  water. 

Decant ation.  The  act  of  pouring  off  the  clearer 
part  of  a  fluid  by  gently  inclining  the  vessel  after  the 
grosser  parts  have  been  suffered  to  subside. 

Decoction.     The  operation  of  boiling.     This  term  is 
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likewise  used  to  denote  tlie  fluid   itself,  which  has  been 
made  to  take  up  certain  soluble  principles  by  boiling. 
Thus  we  say  a  decoction  of  the  bark  or  other  parta  of      > 
vegetables,  Ac, 

Dec  ox  position.  A  body  is  said  to  be  decomposed 
when  by  any  cause  whatever  its  elements  disunite,  either 
1o  form  new  combinations,  or  to  remain  isolated.  This 
operation  is  of  great  importance  in  chemistry,  as  it  is 
very  rare  that  one  combination  is  formed  but  by  the  de- 
struction of  another.  Decomposition  differs  from  analysis 
in  this  respect ;  that  in  the  latter  the  products  are  care- 
fully collected,  and  usually  an  account  is  kept  of  their 
quantity.  The  analyses,  anciently  made,  were  in  realitj 
but  decompositions,  giving  for  results,  air,  earth  and  water. 
which  for  a  time  were  supposed  to  be  the  only  simpli 
substances. 

Decrepitation.  The  crackling  noise  made  by 
salta  when  suddenly  heated,  accompanied  by  a 
exfoliation  of  their  particles. 

Deflagration1.  This  word  is  used  by  eh 
and  chemists  to  denote  that  kind  of  combustion  which 
takes  place  in  metallic  wires  or  leaves,  when  subjected  la 
galvanic  or  electric-  discharges. 

Deluluescencr.  The  property  which  certain  sub- 
stances possess  of  attracting  humidity  from  the  atmosphere 
ami  other  surrounding  bodies,  of  becoming  saturated,  and 
even  passing  f^om  the  solid  to  the  fluid  state.  Many 
salts  and  acids  possess  this  property  ;  such  substances 
either  crystallize  with  difficulty  or  not  at  all ;  they  are  all 
soluble  in  water,  and  usually  so  in  alcohol ;  in  order  to 
keep  them  dry  they  should  be  preserved  in  close  vessels. 

Delphia.  (Delphine.)  A  white  powder,  very  fine, 
inodorous,  little  soluble  in  water,  dissolving  easily  in  alco- 
hol and  ether.  When  thrown  upon  burning  coals,  it 
melts,  burns  without  any  residue,  diffusing  a  thick  white 
vapour.      MM.  Lassaignc  and  Feneulle  discovered 


y  sever*! 
a  violent 


,  J  DEN  199 

'  new  alkaline  base  in  the  seeds  of  the  larkspur  (Ddpkim- 
«m  stmphytagria.)  It  appears  to  exist  but  in  the  cotyle- 
dons, where  kis  combined  with  malic  acid.  It  is  obtained 
by  separating  by  ether  the  oily  matter  of  the  seeds,  boil- 
ing them  in  distilled  water,  adding  a  little  magnesia  and  i 
treating  it  with  boiling  alcohol.  The  delphia  is  in  time 
deposited. 

Due-Metals.  The  ancients  thus  named  the  brittle 
metals  because  they  deemed  them  less  perfect  than  the 
others. 

Density.  It  is  easy  to  perceive  that  bodies  of  the 
same  volume  differ  in  weight ;  this  difference  is  often  so 
great  as  to  be  recognised  on  lifting  substances  with  the 
hand,  but  there  are  means  for  ascertaining  with  accuracy 
the  specific  gravity  of  bodies.  v 

Among  gases,  atmospheric  air  is  chosen  for  a  term  of 
comparison,  and  a  unit  of  weight.,  In  order  to  obtain  the 
density  of  any  gas,  a  suitable  vessel  of  a  known  capacity 
must  be  weighed,  at  first  empty,  then  filled  with  dry  gas 
and  again  weighed ;  subtracting  the  first  weight  from  the 
second,  the  difference  gives  the  weight  of  the  volume  of  * 
gas  contained  in  the  vessel.  Observations  should  be  4fe 
made  relative  to  the  temperature  and  the  pressure  under 
which  the  weight  is  ascertained.  (See  Analysts.)  Distill- 
ed  water  is  taken  as  the  unit  for  liquid  and  solid  bodies. 
In  order  to  ascertain  the  specific  gravity  of  any  liquid, 
a  vessel  is  selected  to  serve  for  the  common  mea- 
sure, this  is  very  exactly  weighed,  then  filled  with 
distilled  water  and  again  weighed ;  it  is  then  emptied, 
carefully  dried,  and  filled  with  the  liquid  whose  density  is 
to  be  ascertained  ;  this  is  weighed,  and  the  weight  of  the  • 
two  bodies  under  the  same  volume  is  then  found.  But 
if  the  body  is  solid,  the  following  is  the  most  common 
process  although  its  specific  gravity  may  in  most  cases 
be  obtained  nearly  in  the  same  manner.  As  it  is  demon- 
strated that  a  body  plunged  into  a  liquid,  loses  precisely 


•■iOO 


D  I  G 


10  in 

own, 
w«te 


the  same  quantity  of  its  weight  aa  the  weight  of  the  vo- 
lume which  it  displaces,  the  body  is  weighed  in  ihe  air. 
then  weighed  in  the  water  by  means  of  a  thread  attached 
1o  the  edge  of  (he  balance.   The  difference  of  this  weighl 
ilh  the  first,  shows  the   weight  of  a  volume  equal   to  its 
If  the  body  weighed   was  susceptible  of  imbibing 
water,  it  would  be   necessary  to    weigh   it  again  aftei 
taking  it  out  of  the  water,  and  to  add  to  the  weight  found 
displaced  by  the  liquid,  that  of  the  liquid  imbibed.    If  tfca* 
body  was  soluble  in  water,  some  other  liquid  must  the*1 
he  used,  and  necessary  corrections  made  in  the  calculc5 
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Dephlboma 
deprived  of  wo 

Dephlooisticatfo.  A 
plying  deprived  of  phlogisti 
pte,  and  nearly  synonymou; 
by  oxygenated  or  oxidized. 
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*rm  of  the  old  chemists,  im  - — 

i,  or  the  inflammable  princi 

with   what  is  now  cipressec^* 


The  same  with  oxygen  gas  — 

Desiccation.      Drying  up  of  moisture. 

Destructive  Distillation.  When  organized  sub- 
stances,  or  their  products  are  exposed  to  distillation  until 
ihe  whole  has  undergone  all  that  the  furnace  can  effect, 
the  process  is  called  destructive  distillation. 

Detonation.      A  sudden  combustion  or  explosion. 

Dbuto.Chlukoreh.      See  Chlorides  (Deuta.) 

Dect.Oxides.     See  Oxides  (Deulo.) 

DEiTTO-Pnosr burets.     See  Phospk&reU  (Devto. ) 

DBirro-SuLPHUHETs,      See  Svlphurels  (Deuio.) 

Dew.  The  moisture  insensibly  deposited  from  thr 
..tmosphere  on  the  surface  of  the  earth. 

Diamond.     See  Carbon. 

Digester.  An  instrument  invented  to  prevent  the 
low  of  heat  by  evaporation. 
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Digbstiox.    The  dow  action  of  a  solvent  upon  any 
substance. 

Dilatation.    See  Caloric. 

Difpel's  Animal  Oil.    An  oily  matter  obtained  by 
the  decomposition  of  horns  in  a  retort. 

Dissolution.  When  two  bodies  being  in  contact,  the 
one  disappears  in  the  other  without  affecting  its  transpa- 
rency, this  is  a  dissolution  or  a  solution.  It  is  a  dissolu- 
tion, when  the  body  dissolved  has  changed  its  nature  and 
cannot  be  obtained  in  its  original  state  by  a  careful  evapo- 
ration ;  it  is  a  solution,  when  by  evaporation  the  body 
Vrhich  was  dissolved  can  be  so  obtained.  For  example, 
z\  solution  of  sugar  in  water,  and  a  dissolution  of  mercury 
in  nitric  acid.* 

Distillation.  (From  distillo,  to  drop  little  by  little.) 
It  is  the  refining  of  a  volatile  substance  by  means  of  eva- 
poration. Distillation  is  simple  or  complex  :  it  is  simple 
"Vhen  a  volatile  matter  is  mixed  with  such  as  are  not  vo- 
latile, or  which  volatilize  with  difficulty ;  it  ia  complex 
Avhen  the  distilled  matter  contains  many  volatile  princi- 
ples, but  the  one  which  is  to  be  obtained  is  the  most  vola- 
tile of  all.  There  are  in  distillation  two  operations  of  an 
opposite  nature,  vaporization  and  condensation. 

The  distillatory  vessels  are  either  alembics  or  retorts ; 
the  former  consists  of  an  inferior  vessel  called  &  cucurbit, 
designed  to  contain  the  matter  to  be  examined,  nad  hay- 
ing an  upper  part  fixed  to  it,  called  the  capital  or  head. 
In  this  last  the  vapours  are  condensed  by  the  air,  or  by 
the  assistance  of  cold  water  surrounding  the  head,  and  con- 
tained in  a  vessel  called  the  refrigeratory.  From  the 
lower  part  of  the  capital  proceeds  a  tube  called  the  nose, 
beak,  or  spout,  through  which  the  vapours  after  conden- 
sation are  by  a  proper  figure  of  the  capital  made  to  flow 

*  The  distinction  made  by  the  French  chemists  between  these  two  words, 
seems  very  proper ;  it  does  not,  however,  appear  to  be  noticed  by  English  wri  • 
ter*. 
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into  a  vessel  called  the  receiver,  which  is  usually  spherical. 
These  receivers  have  different  names  according  to  their 
figure,  being  called  balloons,  matrasses,  &c.  In  cbe- 
mistry  distillation  is  mostly  performed  in  retorts.  Tow 
the  ancients  called  distillation  per  lotus;  they  called  dii- 
lillalion  pur  axrensum  that  which  is  practised  in  the  com- 
mon disiilling  apparatus;  and  per  descensum  a  kind  of 
distillation  in  which  the  vapours  were  forced  to  descend. 
Di  utility.  The  property  possessed  by  certain  me- 
tals of  being  drawn  out  into  very  tine  threads  or  wire,  »r 
in  very  thin  plates,  always  preserving  a  certain  solidity. 
The  ancient  chemists  called  those  which  did  not  possess 
this  property  half  {demi)  metals. 


E. 

Eaiiths.  (Terres.)  This  name  was  formerly  given- 
and  is  now  applied  to  oxides  which  are  generally  verj 
abundant  in  nature,  constituting  the  greatest  part  of  the 
globe.  These  oxides  are  found  isolated,  or  in  a  mixed 
state,  scattered  over  the  face  of  the  earth  ;  but  they  are 
more  frequently  muted  in  a  manner  to  form  combinations 
in  determinate  proportions,  thus  constituting  the  greater 
part  of  stones.  The  earths,  until  recently,  have  been 
regarded  as  metallic  oxides;  it  is  certain  that  lime,  ba- 
rytes,  strontian,  &c,  are  combinations  of  oxygen  with  a 
metal ;  but  Berzelius  has  lately  ascertained  that  silex  and 
zirconium  are  non-metallic  oxide*,  and  linsilius  shown  thai 
chemists  cannot  be  positive  as  to  the  nature  of  those  thai 
have  not  been  decomposed.      (See  Oxide*.) 

Khi-i.i.m  n.\.  (Prom  ebullio,  to  bubble  up.)  It  is  the 
the  passage  of  a  liquid  to  the  stale  of  vapour.  This  chuga 
takes  place  at  different  temperatures  in  different  bodies, 
modified  also  by  the  degree  of* external  pressure.  Thus 
water,  when  pure,  boils  at  212"1,  at  the  pressure  of  76 
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Centimetres.  But  it  is  only  the  surface  of  the  water  which 
offers  this  temperature  ;  the  water  at  the  bottom  of  the 
vessel,  supporting  besides  the  pressure  of  the  atmosphere 
that  of  the  superior  liquid,  requires  a  much  higher  tempe- 
rature to  procure  ebullition. 

Echini.  Calcareous  petrifactions  of  the  echinus,  or 
sea  hedgehog. 

Effervescence.  A  species  of  ebullition  produced  in 
a  liquid  by  the  sudden  disengagement  of  a  gaseous  body. 
but  which  is  not  the  vapour  of  the  liquid  from  which  it  has 
escaped  ;  in  this  case  it  would  simply  be  boiling. 

Efflorescence.  A  property  of  certain  bodies  to  yield 
to  atmospheric  air,  and  other  gases,  part  and  even  the 
whole  of  the  water  which  they  contain.  They  are,  not- 
withstanding, very  soluble,  for  example  sulphate  of  soda 
(Glauber's  salts.) 

Elaine.  (Oteine.)  Is  a  substance  resembling  oil ;  it 
is  liquid  at  the  ordinary  temperature,  has  a  sweet  insipid 
taste,  is  lighter  than  water,  and  has  an  action  upon  vege- 
table colours.  At  some  degrees  below  the  freezing  point 
it  congeals  and  crystallizes  in  needles  ;  it  is  volatile  with, 
out  decomposition  in  a  vacuum  ;  heated  in  the  air,  it  burns 
like  the  oils  ;  100  parts  of  boiling  alcohol  of  a  density  of 
0*816  dissolves  3*2  of  elaine.  It  saponifies  with  potash, 
and  is  decomposed  into  oleic  and  margaritic  acids  ;  it 
furnishes  more  glycerine  than  stearine  does.  According 
to  Chevreul,  elaine  is  composed  of  79-030  of  carbon, 
11*422  of  hydrogen,  and  9*548  of  oxygen.  It  exists  in 
die  fat  of  pork,  goose,  mutton,  human  fat,  &c.  It  is  ob- 
tained by  dissolving  any  one  of  these  kinds  of  fat  in  boil- 
ing alcohol ;  on  cooling,  the  stearine  separates  ;  by  eva- 
porating the  alcohol,  elaine  is  obtained  in  the  greatest 
purity. 

Electricity.  (Electricity.)  A  property  which  cer- 
tain bodies  possess  when  rubbed,  heated,  or  otherwise  ex- 
cited, of  attracting  remote  bodies,  and  frequently  emittin 
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sparks  or  streams  of  light.  The  ancients  first  observed 
this  properly  in  amber,  which  they  called  ehctrum  ;  and 
hence  arose  the  word  electricity.  (The  subject  ol'elec. 
tricity  more  properly  belongs  to  the  department  of  natu. 
ral  philosophy  than  chemistry.) 

Electron.      Greek  name  of  amier ;   from  whence  th? 
term  electric uv,  ilns  phenomenon  being  first  observed  in 

Elements.  (Element.)  These  are  simple  bodies  which 
by  their  different  combinations  form  all  possible  com- 
pounds. The  ancient  chemists  believed  that  there  were 
but  four  elements,  earth,  Jire,  air,  and  water.  We  now 
acknowledge  a  much  greater  number,  but  our  elements 
may  hereafter  meet  with  a  fate  similar  to  those  of  the 
ancients;  they  may  be  decomposed,  and  their  number 
reduced.  Notwithstanding  the  probability  of  the  conjec- 
tures, it  would  be  absurd  at  present  not  to  regard  as  sim- 
ple those  bodies  which  resist  all  attempts  of  chemists  al 
decomposition.  The  elements  are  usually  divided  into 
three  classes  ;  khe  first  contains  oxygen  ;\  the  second  com- 
prebends  comhkstilile.  loilies,  mnt.mt'laUlc.  When  ranked 
according  to  their  affinity  tor  oxygen,  they  an:  \A 
follows  : 
'  —  -■   "       Hydrogen.  Sulphur. 

Boron.  Selenium. 

Carbon.  Chlorine. 

Phosphorus.  Iodine. 

Nitrogen. 
The  third  class,  which  is  the  most  numerous,  contain!' 
all  the  metals.     In  arranging  them  according  to  their  affi- 
nity for  oxygen,  they  appear  as  follows  : 

Silicum.  Glucinum 

Zirconium.  Magnesium. 

Thorinum,  (Aiknmi. 

Aluminum.  Strontium. 

Yttrium.  Barium. 
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Lithium.  Cobalt. 

Potassium.  Titanium. 

Sodium.  Bismuth. 

Manganese.  Copper. 

Zinc.  Tellurium. 

Iron.  Nickel. 

-  Tin.  Lead. 

Cadmium.  Mercury. 

Arsenic.  Osmium. 

Molybdenum.  Silver. 

Chromium.  Palladium. 

Tungsten.  Rhodium. 

Columbium.  Platinum. 

Antimony.  Gold. 

Uranium.  Iridium. 

Cerium. 
The  unknown  radical  of  fluoric  acid,  (fluorine)  may 
still  be  regarded  as  a  simple  body,  also  caloric,  light,  the 
electric  fluid,  and  the  magnetic  fluid.  In  addition  to  the 
elements  above  named,  are  two  of  recent  discovery, 
bromine  and  pluranium. 

Eliquatton.  An  operation  by  means  of  which  a  more 
tusiblc  substance  is  separated  from  another  which  is  less 
fusible.  It  consists  in  the  application  of  a  degree  of 
heat  sufficient  to  fuse  the  former,  but  not  the  latter. 

Eluthiation.  (From  dutrio,  to  cleanse.)  This 
word  is  used  by  chemists  to  denote  the  process  of  wash- 
ing, which  carries  off  the  lighter  earthy  parts,  while  the 
heavier  metallic  parts  subside  to  the  bottom. 

Emettn.  (EmeHne.)  A  salifiable,  vegetable  base, 
which  when  pure  is  white  or  yellow,  pulverulent,  fusible 
9t  122°,  changing  colour  in  the  air.  It  is  very  little 
soluble  in  water,  ether,  and  the  oils,  but  easily  dissolves 
in  alcohol.  It  forms  with  acids  uncrystallizable  salts. 
Its  solution  is  precipitated  white  by  nutgalls ;  but  it  is 
not  changed  by  the  acetate  of  lead,  or  by  oxalates  and 
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tartrates  based  upon  potash  and  soda ;  it  may  thus  In 
distinguished  from  quinine,  which  precipitates  with  those 
bodies.  This  substance  was  discovered  by  Pellctier,  iii 
the  different  species  of  the  ipecacuanha.  It  is  obtained 
by  treating  the  barks  of  the  roots  with  ether,  in  order  to 
separate  an  oily  matter ;  afterwards  treating  it  with  boil- 
ing alcohol,  which  on  cooling  deposites  the  emetin  with 
a  little  oily  matter,  wax,  and  gallic  acid.  These  sub' 
stances  can  be  separated  only  by  treating  the  deposite 
successively  with  water,  magnesia,  and  rectified  alcohol. 
Emetin  is  employed  in  medicine. 

Emetic  Tartar.  {Antimonijim  tarlariuitum.)  It  is 
obtained  by  boiling  the  fusible  oxido  of  antimony  with 
the  super-turtrate  of  potassa;  the  excess  of  tartaric  acid 
dissolves  the  oxide,  and  a  triple  salt  is  obtained  by  crya- 
talhzation. 

Emplatre.  A  name  given  to  a  mixture  of  the  mm- 
garate  and  oleate  of  lead.  See  Margarales,  Oleales. 
and  Saponification. 

,  Eprouvettes.     These  are  small  bell-glasses,  or  lurgt 
tubes  closed  at  one  end,  chiefly  used  for  collecti 
iind  assaying. 

Equivalents  Chemical.  See  Numbers  Propor- 
tional. 

Essences.  Several  of  the  volatile  or  essential  oils  art 
called  essences  by  perfumers. 

Ethal.  A  peculiar  oily  substance  which  Chevreul 
discovered  in  treating  spermaceti  (cetine)  with  potash. 
As  iU  composition  is  analogous  to  those  of  alcohol  and 
ether,  it  is  named  from  the  first  two  syllables  eth  and  al. 
It  is  a  solid  matter,  without  colour  or  odour,  insipid,  halt 
transparent,  fusible  at  122°,  and  volatilizing  at  a  little 
higher  temperature.  It  resembles  cholesterine  in  not 
being  acted  upon  by  alkalies,  but  differs  from  it  in  coin, 
position,  not  giving  off  cholesteric  acid  when  treated  irM 
nitric  acid, 
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Steuu  The  generic  name  of  ttker  is  given  to  fco. 
duets  which  resell  from  the  action  of  acids  upon  alcohol. 
These  products  being  various,  the  species  is  designated 
by  the  name  of  the  acid  used  in  obtaining  it ;  as  sulphuric 
ether,  acetic,  nitric,  dec.  The  ethers  have  been  divided 
into  three  sections,  according  to  the  elements  which  com* 
pose  them.  The  1st  contains  those  which  are  formed  of 
oxygen,  hydrogen,  and  carbon ;  the  2d  contains  those 
which,  are  formed  of  alcohol  and  the  acid  employed  in 
its  preparation ;  the  3d  section  contains  those  produced 
by  the  combination  of  deuto-carburetted  hydrogen  with 
the  acid  employed  to  make  them.  In  the  fijrst  division 
are, 

Sulphuric 

Phosphoric 

Arsenic         f  Ethers. 

Fluo-boric 

In  the  second  division  are, 

Hydro-chloric  (Muriatic)  >  Etherg 
Hydnodic  } 

In  the  third,  which  is  the  most  numerous  division,  are, 

Nitric 

Acetic 

Benzoic 

Oxalic    >  Ethers. 

Gallic 

Tartaric 

Citric 

Ethb*  Acetic.  (Ether  Acttique.)  A  colourless 
liquid,  of  an  agreeable  odour,  whose  specific  gravity  is 
from  0-866  to  7.  It  boils  at  160°,  under  a  pressure  of 
0*76.  It  inflames  on  the  approach  of  an  ignited  body 
and  produces  acetic  acid.  Water  dissolves  nearly  one 
seventh  of  its  weight ;  thus  dissolved,  potash  decomposes 
it  by  taking  its  acid.    It  dissolves  many  fat  substances* 
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and  is  itself  dissolved  in  alcohol.  It  is  employed  in  me- 
dicine. It  is  obtained  by  distilling  to  dryness  3  parts  of 
alcohol,  at  104%  and  2  parts  of  concentrated  sulphuric 
acid.  ,  The  product  is  mixed  with  one  fifth  of  its  weigbi 
of  concent  rale  d  sulphuric  acid  and  distilled  anew,  until  a 
quantity  of  ether  is  obtained  equal  to  that  of  the  alcohol 
employed. 

Etusk  Arsetjtc.      See. Ether  Sulphuric. 

Ether  Beskoic.  A  colourless  liquid,  of  an  oily  ap- 
pearance, a  sharp  taste,  having  a  density  greater  than 
water.  It  is  soluble  in  alcohol  from  which  it  is  precipi- 
tated by  water,  which  only  dissolves  it  when  hot.  It 
boils  at  about  2l'Z°.  Potash  decomposes  it  bv  abstract. 
ing  its'  acid.  It  is  obtained  by  heating  iu  a  retort  a  mix- 
ture of  two  parts  of  benzoic  acid,  four  parts  of  alcohol, 
and  one  part  of  liquid  concentrated  hydro-chloric  acid. 
The  greater  part  of  the  ether  remains  at  the  bottom  of 
the  retort.  It  is  then  covered  with  alcohol,  water,  hydro. 
chloric  and  benzoic  acids.  This  ether  is  dissolved  in 
warm  water.  On  cooling  it  is  deposited  in  a  solid  state, 
combined  with  a  little  benzoic  acidj  the  excess  of  acid 
is  abstracted  by  a  small  quantity  of  alkali.     It  is_nol 

Ether   Chbouo. Sulphuric.         The    combination   ol 

sulphuric  acid  with  chromic  acid,  produces  by  contacl 
with  alcohol  an  ether  resembling  the  sulphuric. 

Ether  Citric  Presents  similar  properties  to  the  ben- 
zoic. It  is  obtained  in  nearly  the  same  manner,  except 
that  sulphuric  acid  is  emploj^d  instead  of  hydro -chloric. 
in  order  to  facilitate  the  action  of  the  vegetable  acid  upon 
the  alcohol. 

Ether  Fluo-Boric.  Differs  not  from  sulphuric  ether, 
except  that  fluo-boric  aeid  is  employed  iu  its  preparation. 
See  Ether  Sulphuric. 

Ether  Hvdriodic.  Liquid,  transparent,  of  an  odour 
resembling  that  of  other  ethers  ;  its  density  is  1-9206  a1 
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72°.  After  a  few  days  it  becomes  rose-coloured,  owing 
to  a  small  quantity  of  iodine  which  is  set  free.  Potash 
destroys  this  tint.  This  ether  boils  at  166°  under  a  pres- 
sure of  76  centimetres.  It  produces  purple  vapours  when 
poured  drop  by  drop  upon  burning  charcoal ;  but  it  does 
not  inflame  on  the  approach  of.  a  burning  body.  Potas- 
sium, chlorine,  nitric  and  sulphurous  acids,  do  not  in- 
stantly act  upon  it.  It  is  obtained  by  mixing  in  volume 
2  parts  of  alcohol  and  1  part  of  coloured  hydriodic  acid 
having  1*7  of  density,  distilling  the  mixture  in  a  sand- 
bath,  and  diluting  with  water  the  product  which  is  col- 
lected in  the  receiver.  The  ether  is  precipitated  under 
the  form  of  little  milky  globules,-  which  by  their  union 
form  a  transparent  liquid.  The  discovery  of  its  proper- 
ties is  due  to  Gay-Lussac. 

Ether  Hydro-Chloric.  Muriatic  ether.  At  the 
temperature  of  52°  and  over,  it  is  a  colourless  gas,  of  a 
very  strong  odour,  taste  a  little  sugared  ;  its  specific  gra- 
vity is  2-219,  that  of  the  air  being  1.  Below  50°  it  is 
liquid ;  its  density  compared  to  that  of  water  is  0-874  si 
41°.  It  inflames  very  easily  on  the  approach  of  an  ig- 
nited body,  and  burns  with  a  green  flame.  Water  dis- 
solves a  volume  of  it  equal  to  its  own  at  55c  ;  it  dissolves 
in  alcohol.  Most  of  the  acids  decompose  it  with  heat ;. 
the  alkalies  decompose  it  after  a  few  days.  In  order  {o 
obtain  this  ether,  a  mixture  of  equal  parts  of  liquid  hydro, 
chloric  acid,  at  77°  and  alcohol  at  104°  is  introduced  into 
a  glass  retort ;  this,  being  fitted  to  Woulfe's  apparatus;  is 
placed  upon  a  sand-bath.  In  the  first  flask  is  put  water 
at  about  60° ;  the  other  flasks  are  left  empty.  The  dis- 
tilling vessels  should  be  long  in  proportion  to  their  breadth 
and  surrounded  with  ice.  At  a  gentle  heat  the  distilla- 
tion commences ;  the  gas  of  ether  divests  itself  of  the 
superfluous  acid  and  alcohol  in  the  water  of  the  first  flask, 
and  is  condensed  in  the  others.  It  is  employed  in  medi* 
cine.     It  is  composed  of  one  volume  of  hydro.chlorie 
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acid  gas  and  one  volume  of  bi-earburetted  hydrogen, 
condensed  into  one  volume.  lis  discovery  and  the  stud) 
of  its  properties  are  due  to  M.  Thenard. 

Ether  Malic.  Diners  but  little  from  the  citric  anil 
benzoic  ethers.     (See  these  words.) 

Ether  Nitric.  A  liquid  of  a  yellowish  white,  of  h 
very  strong  odour,  a  sharp  burning  taste,  heavier  than 
alcohol,  but  less  so  than  water.  It  boils  at  70°,  and 
inflames  very  easily.  Water  dissolves  n  small  quantiU 
of  it ;  but  not  without  decomposing  a  still  greater  part. 
and  vaporizing  more.  If  this  water  is  saturated  by 
potash,  there  will  be  a  formation  of  the  hypo-nitrate  ol 
potash.  It  is  very  difficult  to  preserve  this  ether  without 
alteration ;  the  potash  however  is  not  instantly  decom- 
posed. This  substance  is  employed  in  medicine  j  it  i* 
obtained  by  distilling  a  mixture  of  equal  parts  in  weigtii 
of  concentrated  alcohol  and  common  nitric  acid.  The 
retort  communicates  with  five  flasks  of  Woulfe's  appa- 
ratus ;  the  first  flask  is  empty,  the  four  others  'are  lilleil 
with  salt  water.  These  flasks  are  surrounded  with  a. 
refrigerating  mixture.  The  retort  must  he  care  full} 
heated,  and  whenever  any  signs  of  ebullition  appear,  tin: 
fire  is  taken  away  and  the  retort  wet  with  cold  water,  but 
not  so  cold  as  to  break  it  ;  when  the  ebullition  ceases,  thr 
operation  is  terminated.  This  ether  appears  to  be  com- 
posed of  alcohol,  and  hypo-nitric  acid,  or  rather  of  nitric 
acid,  and  carburctted  hydrogen. 

Ether  Oxalic.  Differs  little  from  citric  acid.  (Her 
this  word.) 

Ether  Phosphors.  See  Ether  Sulphuric. 
Ether  Sulphuric.  (Ether  Sulfuriqtte.)  It  has 
been  long  known  and  ie  much  used  particularly  in 
medicine  and  in  the  laboratories  of  chemists.  It  is  n 
colourless  liquid,  of  a  strong  and  sweet  odour,  of  a  hoi 
and  sharp  taste  ;  according  to  Gay.Lussac,  it  does  not 
transmit  the  electric  fluid  ;  it  strongly  refracts  the  light. 
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is  perfectly  limpid  and  very  fluid.  -  Its  specific*  gravity 
is  0-71192  at  75°  ;  it  boils  at  95°  ;  and  the  density  of  its 
vapour  according  to  the  same  chemist  is  2*586,  atmo- 
spheric air  being  taken  for  unity.  It  solidifies  at  —48°  ; 
it  inflames  with  the  greatest  facility ;  can  dissolve  a  small 
quantity  of  sulphur  and  phosphorus,  also  camphor,  india 
rubber,  (caoutchouc,)  most  fat  substances,  many  salifiable 
organic  bases,  and  the  fixed  and  volatile  oils.  It  dissolves 
a  small  quantity  of  alcohol,  and  mixes  with  it  in  all  pro- 
portions. 

In  order  to  obtain  sulphuric  ether,  put  6  parts  of  con- 
centrated sulphuric  acid  and  5  parts  of  alcohol  into  a 
tubulated  glass  retort  placed  upon  the  sand-bath ;  the 
alcohol  should  be  first  put  into  the  retort,  and  the  acid 
added  gradually ;  a  glass  tube  enclosed  within  another 
tube  of  tin  is  fitted  to  the  retortr  and  to  a  receiver  usually 
furnished  with  a  stop-cock  and  a  bent  tube  for  passing  off 
the  gas ;  the  unoccupied  space  in  the  tin  tube  is  filled 
with  cold  water,  which  flows  out  as  fast  as  it  heats  at  an 
opening  in  the  upper  part  of  it ;  the  heat  must  be  applied 
gradually ;  in  a  short  time  5  other  parts  of  alcohol  must 
be  poured  into  the  retort ;  the  operation  is  continued 
until  white  vapours  may  be  perceived  in  the  retort ;  as 
after  this,  nothing  is  obtained  but  sulphurous  gas,  a  pecu- 
liar liquid  called  the  sweet  oil  of  wine,  carburetted  hydro- 
gen and  carbonic  acid  gases.  The  ether  thus  obtained  ' 
requires  to  be  rectified ;  for  this  purpose  it  is  brought  in 
contact  with  -^  of  its  weight  of  caustic  potash,  which 
absorbs  the  sulphurous  acid  and  the  sweet  oil  of  wine. 
It  is  decanted,  and  agitated  with  water,  which  unites  with 
any  alcohol  that  may  be  in  the  ether ;  and  as  this  ether 
has  the  property  of  dissolving  a  small  quantity  of  water. 


*  Dr.  Ure  states  that  it  bolls  at  96°,  he  referring  to  the  mean  annual  tempera 
tore  of  England,  while  the  French  chemists  state  its  boiling  point  at  3°  less ; 
this  difference  is  owing  to  the  pressure  of  the  atmosphere  in  France  being  1«*B 
than  in  England,  on  account  of  the  higher  v  mperature  of  the  former  country. 
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iliis  latter  fluid  is  abstracted  by  gently  distilling  tiie  eth*  ■ 
with  the  chloride  of  calcium. 

It  was  long  believed  that  sulphuric  acid  transformed 
alcohol  into  ether  by  taking  from  it  a  certain  quantity  or  " 
water  ;  and  the  composition  of  ether  seemed  entirely  ti> 
favour  thiB  theory  ;  at  present  the  decomposition  of  su|. 
phuric  acid  is  admitted,  and  also  that  alcohol  consists  of 
iwo  parts  ;  that  the  one,  leaving  the  water,  changes  into 
other;  (or  which  is  the  same  thing  into  hydrogen  and 
oxygen  in  proportion  to  constitute  ether ; )  that  the  hydro- 
gen carries  the  sulphuric  acid  lo  the  state  of  hypo- 
sulphuric  acid  ;  and  the  oxygen,  by  its  union  with  the 
other  portion  of  the  alcohol,  forms  a  peculiar  vegetable 
matter,  which  combines  with  the  hypo-sulphuric  acid. 
Ether  is  composed  of  2  volumes  of  bi-ciirburetted  hydro- 
gen and  1  volume  of  the  vapour  of  water ;  if  we  add  1 
volume  of  the  vapour  of  water,  we  shall  have  the  compo- 
sition of  alcohol.  Phosphoric,  arsenic,  and  fluo-bori' 
ethers  offer  the  same  characters,  and  are  obtained  in  th« 
same  manner,  except  that  alcohol  in  these  is  added  in 
small  portions  by  means  of  a  tunnel  which  passes  to  tin 
bottom  of  the  retort. 

Etheh  Taktabicj.  Tartaric  acid  can  combine  with 
alcohol  through  the  medium  of  sulphuric  acid;  the  re- 
sult is  a  sirupous  compound,  which  forms  with  potash  an 
abundant  precipitate  of  acid  tartrate  ;  if  this  is  afterwards 
treated  with  alcohol,  a  peculiar  brown  and  bitter  matter 
is  obtained,  soluble  in  water  and  alcohol,  and  which  pre- 
cipitates the  hydro-chlorale  of  barytes,  but  not  the  hydro- 
chlorate  of  lime. 

Etiuops  of  Mercuhy.     See  Sulphurat  of  Mercury. 

Etiiiops  Martial.      See  Oxide  of  Iron  (Deuto.) 

Kthiops  Mineral.     See  Sulp/turet  of  Mercury. 

ErtiHLOBi.VE.     See  Oxide  of  Chlorine. 

EnnioMETEK.  An  instrument  employed  in  the  ani 
•  if  gases,  and  particularly  of  atmospheric  air.  Itco. 
fa  glass  tube,  open  at  one  end,  and  closed  at  the 
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by  ALStopper  of  metal  with  a  little  wire,  surmounted  with 
a.  metallic  hall,  which  serves  to  receive  and  transmit  the 
electric  spark.  Within  the  tube  is  a  little  spiral  wire  of 
metal  which  is  also  terminated  by  a  hall.  This  instru- 
ment is  varied  in  many  ways. 

Evaporation.  A  chemical  operation  usually  per- 
formed  by  applying  heat  to  any  compound  substance  in 
order  to  dispel  the  volatile  parts.  It  differs  from  distil, 
l&tion  in  its  object,  which  chiefly  consists  in  preserving 
tile  more  fixed  matter,  while  the-  volatile  substances  are 
dissipated  and  lost,  and  the  vessels  are  accordingly  dif- 
ferent; evaporation  being  commonly  made  in  open 
shallow  vessels,  and  distillation  in  vessels  nearly  closed 
from  the  external  air.  A  current  of  air,  as  well  as  heat, 
haptens  evaporation.  , 

Extractive.  .(Extradif.)  A  principle  admitted  in 
chemistry,  but  which  has  not  yet  been  isolated.  It  is 
supposed  to  exist  in  infusions  and  decoctions  of  vegetable 
substances,  to  have  the  property  of  forming  combinations 
with  many  metallic  oxides,  of  being  soluble  in  water 
and  alcohol,  of  being  able  to  absorb  oxygen,  and  then  to 
lose  its  solubility  ;  it  is  thought  to  contain  nitrogen. 

Extract  of  Saturn.     See  Acetate  of  Lead  (Sub.) 


f. 

Farina.     Vegetable  flour. 

Fat.  (Graisse.)  Is  found  in  most  animals ;  its  con- 
sistence varies  from  an  oily  substance  to  a  solid,  according 
to  the  animal,  and  the  part  which  furnishes  it.  The 
colour  and  odour  are  variable ;  it  is  usually  solid  and 
white  in  the  ruminating  animals,  soft  and  of  a  strong  odour 
in;the  carnivorous.  According  to  Chevreul,  fat  is  formed 
of  eZotne  and  stearine  in  different  proportions,  thus  pro- 
ducing degrees  of  consistence  so  various.  It,  contains 
also  a  colouring  matter.    Fat  substances  havemsuaHy 
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-v,  eeti  -ii  insipid  tasto ;  they  are  lighter  than  waler. 
Submitted  to  the  action  of  fire  in  distilling  vessels,  fat 
furnishes  a  little  waler,  carbonic,  acetic,  and  seback 
acids,  a  great  quanlity  of  carburetled  hydrogen,  and  a 
little  of  oily  matter.  A  small  quantity  of  charcoal  which 
is  easily  iueinersited  reinitiiis.  \lcohol,  sulphur,  and  phos. 
phorus,  possess  the  property  of  dissolving  it.  Exposed 
to  the  air  it  assumes  a  reddish  lino  by  absorbing  a  portion 
of  oxygen. 

Fecula.     See  Starch. 

Fkcula  Green.     See  Chlorophylls. 

Fermentation.  A  spontaneous  movement  which 
lakes  place  in  substances ;  their  elements  disunite, 
combine  in  other  proportions,  and  give  rise  lo  compounds 
of  which  'no  trace  before  existed.  The  processes  of  fer- 
iiK'nuii inn  are  numerous,  as  saccharine,  which  affords 
sugars  ;  ninoiur,  spirituous,  or  alcoholic,  where  the  sugar  is 
changed  into  ardent  spirit ;  add,  in  which  acetic  acid  ie 
the  principal  result ;  putrid  or  putrilymg,  which  pro- 
duces   volatile  alkali,  and  gives  a  fetid  mass. 

Fermentation  Aem.  This  fermentation  takes  place 
when  a  spirituous  or  vinous  liquor  gives  rise  to  a  certain 
quantity  of  acetic  acid.  The  production  of  this  acid 
below  50°,  proceeds  very  slowly.  The  most  favourable 
temperature  is  from  59'  lo  86°.  The  liquor  slightly 
heated,  disengages  carbonic  acid,  and  produces  a  thickish 
matter,  which  is  formed  by  the  deposits  of  a  great  quantity 
of  little  filaments,  which  disturb  the  transparency  of  the 
liquid.  It  appears  that  the  presence  of  air  or  oxygen 
is  not  indispensable  to  the  formation  of  acid ;  but  it 
forniS'ifl  a  quantity  greater  in  proportion  to  the  alcohol 
contained  in  the  liquor.  It  appears  then  that  the  acid  re- 
sults from  a  change  in  the  proportions  of  the  constituent 
principles  of  the  alcohol.  When  the  liquor  is  exposed  to 
the  air,  it  may  tie  supposed  chat  the  alcohol  yielding  carbon 
and  hydrogen  to  the  oxygen  of  the  air,  passes  to  the  acid 
Arte,  but  this  fact  is  not  proved;  and  when  the  liquor 
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becomes  acid  without  having  been  in  contact  with  the 
air,  it  is  still  more  difficult  to  account  for  the  change  by  a 
satisfactory  theory. 

Fermentation  ArooHoiic.  Vinous  Fermentation.  This 
takes  place,  when  a  liquor  containing  sugar  and  a  small 
quantity  of  y est  is  exposed  to  a  certain  temperature,  say 
from  68°  to  80°.  The  liquor  soon  begins  to  exhibit 
marks  of  action ;  bubbles  of  carbonic  acid  attracting 
around  them  little  parcels  of  the  yest,  form  a  froth  upon 
the  surface ;  the  liquor  soon  depOsites  'the  interposed  sub- 
stances which  disturbed  it,  and  becomes  clear.  The  sugar 
having  disappeared, -it  seems  probable  that  it  has  been 
transformed  into  alcohol  and  carbonic  apid ;  it  is  thought 
that  this  effect  is  produced  by  the  yest  abstracting  from 
the  sugar,  a  little  oxygen ;  little  can  be  taken  from  it,  for 
but  a  very  small  portion  is  decomposed.  The  phenomena 
might  however  be  referred  to  a  change  of  the  proportions 
constituting  sugar,  and  its  elements  combining  in  other 
proportions.  According  to  Gay-Lussac,  sugar  may  bo 
transformed  into  alcohol,  by  taking  from  the  former  1 
volume  of  oxygen  gas,  and  1  volume  of  the  vapour  of 
carbon,  constituting  by  their  union  1  volume  of  carbonic 
acid  gas ;  thus  supposing  nothing  to  be  lost,  100  parts  of 
sugar  would  give  51*34  of  alcohol,  and  48*66  of  carbonic 
acid.  The  yest  in  this  case  would  not  have  sensiblv 
absorbed  oxygen. 

Fermentation  Putrid.  While  life  remains  in  or- 
ganized beings,  the  elements#f  which  they  are  composed* 
remain  united  according  to  the  laws  of  the  vital  prin- 
ciple, which  are  often  contrary  to  those  of  attraction : 
but  when  life  is  extinct,  the  principle  of  attraction  governs, 
combining  the  elements  in  other  proportions.  This  move- 
ment of  the  particles  of  bodies,  is  called  the  putrid  fer- 
mentation, or  putrefaction.  It  is  more  rapid  in  animals, 
than  vegetable  substances.  A  damp  and  stagnant  air 
and    warm    temperature    hasten  its  progress.  .  When 
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vegetables  deprived  of  the  living  principle  are  thai 
situated,  they  change  into  a  black  matter  called  mould, 
furnishing  at  the  same  lime  a  little  oil,  acetic  acid. 
waters,  nitrogen,  carburettod  hydrogen,  and  carbonic 
acid.  Animal  matter,  under  the  same  circumstances, 
besides  most  of  these  products,  gives  ammonia,  and  many 
azotic  principles ;  as  a  little  nitric  acid,  and  perhaps  u 
little  hydro. cyanic  acid.  All  the  gases  which  are  disen- 
gaged, carry  with  them  a  little  animal  matter  in  decom- 
position, which  gives  them  an  extremely  offensive  odour. 
Fermentation  Saccharine.  That  which  produces 
sugar  in  bodies  where  it  did  not  previously  exist.  It  is 
observed  in  the  germination  of  many  seeds,  and  in  treat- 
ing starch  with  sulphuric  acid.  It  appears  in  both  these 
cases,  that  there  is  but  one  portion  of  water  which  com- 
bines with  starch,  (this  substance  existing  in  the  seeds  ol 
plants,)  and  transforms  it  to  sug.ir ;  for  100  parts  of 
starch  furnish  110-14  of  sugar ;  and  it  is  found  by  com- 
paring the  analysis,  that  the  10-14  of  increase  are  only 
oxygen  and  hydrogen  in  proportions  necessary  to  form 

Ferbo-Cvanates.  (Cyam-Fetrures.)  Formerly 
called  prnssiates.  Combinations  resulting  from  the 
action  of  hydro-ferro- cyanic  (ferro-prussic)  acid  upon 
the  oxides  ;  with  respect  to  the  composition  of  these,  and 
also  that  of  the  simple  cyanides,  chemists  are  not  agreed 
in  opinion. 

Fekro-Cyaicate  of  Bawu.  (Cyano-Ferrurc  de  Ba- 
rium.) Exists  in  small  yellowish  crystals.  It  is  like 
that  of  potassium,  obtained  by  treating  the  hydrate  of 
harytes  with  prussian  blue. 

Fekro-Cyanatb  of  Cobalt.  ( Cyano-Fermre  de  Co- 
halt.)  Promote  of  cobalt.  Of  a  dark  green  when 
moist,  light  green  when  dry.  It  is  obtained  by  tloublr 
decomposition;  by  pouring  a  solution  of  the  ferro-cva 
uate  of  potash  into  a  solution  of  the  nitrate  of  cobalt. 
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Ferbo-Cyanatb.*  of  Coppeb.  (Cyano-Ferrure  de 
Cuwre.)  Prussiate  of  copper.  Insoluble,  of  a  deep  pur- 
ple colour.  When  heated  strongly  it  eliminates  the  hy- 
dro-cyanate  -and  carbonate  of  ammonia  and  nitrogen ; 
the  remainftr,  which  is  a  carburet  of  iron  and  copper, 
unite  at  a  low  temperature,  in  contact  with  the  air. 

Fekko-Ctanate  of  Iron.  (Cyano-Ferrure  de  Fer.) 
Prassiate  of  iron.     See  Blue  Prussian. 

Febbo-C  yanate  of  Le ad.  ( Cyano-Ferrure  de  Plomb. ) 
Prussiate  of  lead.  Insoluble,  white,  pulverulent.  When 
decomposed  by  heat,  it  gives  a  compound  of  1  atom  of 
quadri- carburet  of  iron,  and  2  atoms  of  quadri -carburet 
of  lead  It  is  obtained  by  pouring  a  solution  of  the  fer- 
ro-cyanate  of  potassium  into  the  neutral  acetate  of  lead. 

Febro-C yanate  of  Lime.  (Cyano-Ferrure  de  Chaux.) 
Prussiate  of  lime.  Of  a  pale  yellow,  scarcely  crystalli- 
zable.      It  is  obtained  like  the  ferro-cyanate  of  barium. ' 

Ferro-C  yanate  of  Mercury.  (Cyano-Ferrure  de 
Mercure.)  Prussiate  of  mercury.  An  insoluble  com- 
pound, obtained  by  pouring  a  solution  of  the  ferro-cya- 
nate of  potassium  into  a  solution  of  corrosive  sublimate. 
By  contact  with  the  air,  it  decomposes  into  a  cyanide 
and  prussian  blue. 

_  Febro-C  yanate  of  Potassium."  (Cyano-Ferrure  de 
Potassium.)  Prussiate  of  potash.  Of  a  fine  orange  co- 
lour, transparent,  inodorous,  of  a  saltish  and  slightly  bit- 
ter taste.  Submitted  to  a  heat  of  140°,  it  fuses  in  its 
water  of  interposition,  and  becomes  white  ;  by  elevating 
the  temperature  to  red  heat,  it  undergoes  the  igneous 
fusion  without  any  decomposition ;  at  length  by  raising 
heat  sufficiently  intense  to  affect  the  glass  retort  contain- 
ing the  substance,  a  little  nitrogen  is  eliminated,  and  the 
remaining  mass  is  composed  of  the  quadri-carburet  of 
iron,  and  the  cyanide  of  potassium ;  but  the  decomposi- 
tion is  never  total.  .  Hydro-chloric  acid  takes  the  potash 
from  the  ferro-cytnate,  and  liberates  the  hydro-fenro-cya- 
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[lie  acid.  Cold  sulphuric  acid  dissolves  this  compound, 
decomposing  it  at  an  elevated  temperature ;  in  this 
change  there  is  a  formation  of  sulphates  of  iron,  potash, 
and  ammonia,  aud  an  elimination  of  sulphurous  and  car- 
bonic acids  and  nitrogen.  Hot  nitric  acid  also  causes  a 
disunion  of  the  constituent  principles  of  this  ferro-cya- 
nate,  (he  result  being  the  nitrates  of  potash  and  iron. 
The  solution  of  the  ferro-cyanate  of  potassium  is  preci- 
pitatcd  neither  by  the  alkalies  nor  alkaline  suits.  With 
the  salts  of  the  last  four  sections*  it  forms  precipitates  at 
various  colours;  the  most  remarkabje  are  the  following: 
with  the  protoxide  of  iron  the  precipitate  is  white,  and 
with  the  deutoxide  it  is  or  a  very  intense  bluish  green  ; 
with  the  protoxide  of  copper  it  is  white,  and  with  the 
deutoxide  of  a  reddish  yellow.  The  ferro-cyauate  oi' 
potash,  formerly  called  pru&sian  alkali  and  pnifftofe  ej 
■potash,  is  in  laboratories  made  with  prussian  blue.  For 
'his  purpose,  prussian  blue  of  commerce  is  treated  with 
sulphuric  acid  diluted  with  water,  in  order  to  carry  off 
the  alumine ;  the  residue  is  washed  to  divest  it  of  the 
little  acid  which  it  might  retain  ;  this  residue  is  then 
added  by  small  portions  into  a  solution  of  boiling  potash, 
until  the  liquor  has  lost  its  brownish  hue ;  it  is  then  fil- 
tered, evaporated,  and  crystallized  ;  then  rcdissolved  and 
crystallized  anew,  to  purify  it.  It  is  prepared  on  a  large 
scale  for  use  in  the  arts,  by  calcining  dried  blood  or  other 
animal  substances,  with  the  sub-carbonate  of  potash,  the 
same  as  for  prussian  blue. 

Febro-Cyanic  Acid.  See  Acid  Hydro  -Ferro- Cyanic. 
Formerly  called  lerro-prussic  acid. 

Fekro- Pbus sic  Acid.     See  Acid  Ckyazic. 

Fibrin.  (Fibrine.)  A  substance  very  abundant  in 
the  animal  kingdom ;  it  constitutes  the  greater  part  oi 
muscular  flesh  ;  it  is  also  found  in  a  minutely  subdivided 

•  Swiiwinli,  Tli*narf's  secifom. 
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state,  in  many  anitndl  liquids,  such  as  chyle,  blood,  &c. 
It  is  a  solid  matter,  without  taste  or  odour,  of  a  yellowish 
colour,  and  like  gelatine,  semi-transparent,  susceptible  of 
absorbing  about  four  fifths  of  its  weight  of  water,  and  of 
then  becoming  white,  flexible,  and  elastic.  Alcohol  and 
ether  soften,  and  in  time  render  it  pulpy.  The  acids  act 
upon  it  in  various  ways,  sometimes  combining  with  it  as 
the  hydro-chloric  and  weak  sulphuric  acids;  at  other 
times  they  decompose  it,  as  the  concentrated  sulphuric 
acid  and  nitrous  acids.  Fibrin  dissolves  in  the  alkalies 
when  cold,  and  is  decomposed  by  potash  and  soda,  with 
heat.  It  may  be  obtained  by  beating  with  a  bundle  of 
twigs  blood  recently  taken  from  the  veins.  Fibrin  soon 
attaches  itself  to  each  stem,  under  the  form  of  long  red- 
dish filaments,  which  become  colourless  by  washing  them 
with  cold  water  \  it  should  then  be  dried  in  the  open  air. 
According  to  Gay-Luasac  and  Thenard,  it  is  composed  of 

Carbon,     -     -     50-360 

Nitrogen,        -     19-934 

Oxygen,    -     -     19-685 

Hydrogen  -  7-021 
Filter.  (Filtre  or  FUtrum.)  An  instrument  for  strain- 
ing, in  order  to  separate  from  a  liquid  any  body  which 
may  be  held  in  suspension.  Paper  called  cap-paper,  is 
most  commonly  used ;  but  when  the  substance  to  be  filter- 
ed is  of  a  nature  to  act  upon  paper,  or  would  easily  ob- 
struct its  pores,  other  substances  are  used  :  as  wool,  tow, 
sand,  charcoal,  pounded  glass,  and  even  straw,  dec. 

Filtration.  (FiUratio  ;  from  Jiltrum,  a  strainer.) 
An  operation,  by  means  of  which,  a  fluid  is  mechanically 
separated  from  consistent  particles,  merely  mixed  with  it. 
It  does  not  differ  from  straining. 

Fire.     (Feu,  Latin  Ignis.)     See  Caloric. 
Fixed  Air.     See  Carbonic  Acid  Gas. 
Flame.     A  gaseous  matter,  whose  temperature  is  suf- 
ficiently elevated  to  appear  luminous.     See  Caloric. 
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Flesii.  (Chair.)  The  muscles  of  animals. 
consist  chiefly  of  fibrin,  with  albumen,  gelatine,  extractiv 
matter,  phosphate  of  soda,  phosphate  of  ammonia,  phot 
pbate  and  carbonate  of  lime,  and  sulphate  of  potash. 

Flour.  The  powder  of  the  gramineous  seeds,  it 
use  as  food  is  well  known. 

Flowers.  A  general  term  used  by  the  ancient  che 
mists  to  denote  all  such  bodies  as  have  received  a  pulve 
ru'ent  form  by  sublimation. 

Flowers  of  Antlmont.  The  sublimated  protoxide  o- 
otitimoay. 

Flowers  of  Arsenic.     The  deoloxide  of  arsenic. 

Flowers  of  Blnzoin.     Benzoic  acid. 

Flowers  Martial.  Ancient  name  for  the  aubliniatcu 
chloride  of  iron. 

Flowers  of  Sulphur.     Sublimated  sulphur. 

/•'lowers  of  Zi  m  .       Anoieiit   Dame   for  the  oxide  ( 

Fluates.  By  this  name  are  known  lite  combination.- 
of  lluoric  acids  with  salifiable  bases,  combination*  which 
many  chemists  regard  as  fluorides  ;  but  as  fluoric  acid 
acle,  usually  like  (he  oxides,  especially  in  its  union  with 
b'iracic  acid,  silex,  and  by  its  action  on  alcohol  which 
gives  rise  to  an  ether  similar  to  that  obtained  with  sulphu. 
ric  acid,  we  have  thought  proper  to  adopt  dlis  hypothesis-, 
until  the  decomposition  of  this  acid  shall  decide  the  ques- 
tion. If  these  supposed  salts,  the  fluates,  are  submitted 
to  the  action  of  caloric,  they  are  partly  or  wholly  decom- 
posed if  they  contain  water  ;  if  they  contain  none,  de- 
composition does  not  take  place. 

Water  dissolves  only  those  of  potash,  soda,  and  silver, 
except  the  others  are  acid  fluates.  Lime  water  disturb* 
all  the  solutions  of  the  fluates  ;  strong  sulphuric  acid  sets 
free  their  fluoric  acid.  Many  other  oxacids  and  all  the 
liydracids,  decompose  il  equally,  but  always  through  the 
iedium   of  water.     Boracic  acid  combines  with  fluoric 
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acid  and  possesses  the  property  of  decomposing  the  dry 
filiates  at  a  red  htfat.  SOex  combines  also  with  fluoric 
acid,  singularly  promoting  the  decomposition  of  the 
filiates.  In  these  salts  the  quantity  of  oxygen  of  the 
oxide  is  to  the  quantity  of  the  acid  as  1  to  1*373.  Those 
which  are  soluble  are  obtained  by  a  direct  process,  the 
others  by  double  decompositions.  We  shall  proceed 
to  describe  some  of  the  most  important  filiates. 

Flu  ate  of  Ammonia.  {Fluate  d'Ammonique.)  By  pour- 
ing weak  fluoric  acid  upon  diluted  ammonia,  and  care- 
fully evaporating  the  liquor,  a  salt  is  obtained  of  a  very 
pungent  taste,-  crystallizing  with  difficulty,  and  readily 
decomposing  by  heat,  which  drives  off  a  portion  of  the 
ammonia,  and  afterwards  volatilizes  it  in  the  state  of  an 
acid  fluate.  It  acts  in  most  respects  with  different  bodies 
in  the  same  manner  as  the  other  fluates. 

Fluate  of  Lime.  {Fluate  de  Chaux.)  Fluorspar.  Is 
found  abundantly  in  nature,  often  in  cubic  crystals  with 
variable  colours.  It  is  phosphorescent  with  heat,  fuses 
at  an  elevated  temperature.  It  is  employed  in  the  pre- 
parations of  fluoric  acid.  It  4s  often  calle'd  Derbyshire 
spar,  as  it  is  in  the  mines  of  Derbyshire,  England,  that  it 
is  chiefly  found. 

Fluate  of  Potash.  {Fluate  de  Potasse.)  Deliques- 
cent, very  fusible,  not  decomposable  by  heat,  even  with 
the  aid  of  water,  decomposable  by  sulphuric  acid  at  the 
ordinary  temperature  ;  it  is  obtained  by  a  direct  process. 

Fluate  Acid  of  Silex.  {Fluate  Acide  de  SUice.)  Si- 
licated  Fluoric  Acid.  A  colourless  gas  of  a  strong 
odour  and  caustic  taste,  extinguishing  combustion,  having 
a  specific  gravity  of  3*5735.  It  is  not  decomposed  by 
heat,  but  water  acts  upon  it  ;  one  part  containing  much 
silex  is  precipitated  in  the  state  of  jelly,  the  other  part 
very  acid  dissolves.  Boracic  acid  precipitates  the  silex, 
and  combines  with  the  fluoric  acid  ;  the  alkalies  also  de- 
compose  it.     The  acid  fluate  of  silex  is  formed 
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Silex     .     -     61-4 
Fluoric  acid    38-6 
!t  is  obtained  by  treating  with  sulphuric  acid  a  mixture  ol 
the  filiate  of  time  and  sand. 

Flu ate  of  Silveb.  (Filiate  d'Argent.)  Is  obtained 
by  a  direct  process.  It  is  very  soluble,  deliquescent,  and 
possesses  many  of  the  properties  of  the  nitrate  of  silver; 
it  fuses  easily,  and  colours  the  skin  black.      Muriatic  acid 

^  solidifies  its  solution. 
Fluate  of  Soda.  (Flualf.de  Soude.)  It  is  not  deli- 
quescent like  that  of  potash,  it  is  less  soluble,  less  fusible, 
decrepitates  before  melting.  It  is  obtained  by  saturating 
with  soda  a  solution  of  the  acid  lluate  of  silex,  filtering 
and  evaporating  the  liquor,  See,  for  further  details  re- 
specting the  dilates,  the  works  of  Gay-Lussac  and  The- 
nard,  ("Recherches  Pkysico  Chemiqiits,"  tome  ii.,)  and  the 
Memoirs  of  Berzelius,  ("Ann  de  Chymie  et  de  Physique.''} 

Fluids  Imponderable.  By  this  name  are  known  ca- 
loric and  light,  the  electric  and  m;i<rnctic  linids.  Ihcs 
heiug  without  any  known  weight ;  although  these  fluids 
give  rise  to  "many  phenomena  in  chemical  combinations, 
yet  they  are  all,  except  caloric,  considered  as  properly 
included  under  the  science  of  natural  philosophy.  For 
information  upon  caloric,  see  that  word. 

Fluo-Bo  rates.  At  present  the  only  combination 
known  of  the  Huo-boric  (boracic)  gas  ;=  with  ammoniacal 
gas,  1  volume  of  the  former  can  combine  with  1,  2,  3 
volumes  of  (he  second,  giving  rise  lo  three  salts,  only  the 
first  of  which  is  solid  ;  the  others  which  are  liquid,  solidify 
by  heat,  losing  a  portion  of  the  animomacal  gas  which 
they  contain. 

Fluoric  Acid.      See  Acid  Fluoric. 

Fluoride  of  Calcium.  Insoluble  in  water  and  hydro- 
fluoric acid,  and  but  slightly  dissolved  by  hydro-chloric 
(muriatic)  acid.     It  may  be  formed  by  digesting  newly 
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precipitated  carbonate -of  lime  in  an  excess  of  hydro- 
fluoric acid. 

Fluoride  of  Manganese.  A  yellow  gas  changing  ttf 
a  deep  red  colour  when  united  with  atmospheric  air ; 
acting  rapidly  upon  glass,  depositing  upon  it  a  brown 
substance,  .and  forming  a  fluo-silicic  acid  gas.  This  gas 
has  been  recently  discovered  by  Drohler  and  Dumas ;  its 
farther  properties  are  not  known. 

.     Fluorine.    (Fluor.)    The  imaginary  radical  of  fluoric 
acid,  called  also  by  the  French  phtore. 

Flux.  A  general  term  made  use  of  to  denote  any 
substance  or  mixture  added  to  assist  the  fusion  of  metals. 

Fluxion.     See  Fusion. 

Formiates.  Compounds  of  formic  acid  with  the  sali- 
fiable bases;  they  are  little  known,  are  all  soluble  in 
water,  crystallizable,  and  resemble  the  acetates  in  many 
of  their  properties. 

Freezing  Mixtures.  These  depend  for  their  effect 
upon  the  disappearance  of  sensible  caloric,  when  bodies 
become  liquid,  especially  without  the  aid  of  heat:  The 
most  usual  method  for  producing  artificial  cold  is  to  mix 
equal  quantities  of  snow  and  salt ;  the  latter  having  a  great 
affinity  for  water  causes  the  snow  to  melt.  The  salt  is 
then  dissolved,  and  the  thermometer  marks  thirty-two 
degrees  below  the  freezing  point.  Other  mixtures  may 
be  prepared  which  will  reduce  the  thermometer  still 
lower.  The  salts  employed  should  be  recently  crystal- 
lized and  reduced  to  powder,  and  previous  to  their  em- 
ployment, their  temperature  should  be  reduced  by  cooling. 
The  following  are  the  results  of  Mr.  Walker's  experi- 
ments upon  this  subject. 
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Muriate  of  Ammonia,  -     -     5 
Nitre,    -     -     -     S 
Water,        -     -  16 

From  50°  to  10° 

NitruW;  of  Ammonia,  -     -     1 
Water,  -     -     -     1 

From  50°  to  4o 

Sulphate  or  Soda    -     -     ■     H            From  50°  to  89 
Sulphuric  mhI  Diluted,      -      1 

Muriate  of  Lime,    -   V    -    3J        From  32=  to —50" 

Diluted  Sulphuric  Acid,         1 
Diluted  Nitric  Acid,     -     -     1 

From— 10=  to —56* 

Suow  or  Ice,  pounded,      -  15 
Common  Salt,    -     ...    5 
Nitrate  of  Ammonia,   -     -     5 

From  —18°  to  —35° 

Muriate  of  Lime,     -     -     -     E 

From  — 40=  to  — 73° 

Diluted  Sulphuric  Acid,    -  11 

From  —68"  to  —94° 

"Phosphate  oHSoda,      -     -     9 
Nitrate  of  Ammonia,  -     -     ( 
Diluted  Nitrous  Acid,      -    < 

From  50"  to  —21= 

Fuliginous.  (From  fuligo,  Boot.)  \adoutb  which 
possess  the  property  ofamor.e,  or  soot. 

Fulmination.  Detonation.  A  quick  and  lively  ex- 
plosion  of  bodies. 

Fulminating  Substances.  (Fulminates.)  Such  as 
urc  remarkable  for  a  property  of  detonating  by  slight 
friction  or  exposure  to  a  high  temperature.  Fulminating 
silver,  which  is  better  known  than  any  of  the  substances 
of  this  class,  is  soluble  in  36  parts  of  boiling  water.  Pot- 
ash and  soda  poured  into  this  solution  precipitate  part 
of  the  soda  and  form  a  double  salt.  Most  of  the  metals 
which  are  introduced  into  this  solution  take  the  place  of 
the  silver,  and  form  other  fulminates,  whose  properties 
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are  not  well  known.  The  fulminate  of  silver,  usually 
called  fulminating  powder  of  silver,  is  obtained  by  pre- 
cipitating with  alcohol  a  solution  of  silver  in  nitric  acid ; 
most  of  the  others  may  be  obtained  by  an  analogous  pro- 
cess. According  to  Gay-Lussac  and  Liebig,  the  fulmi- 
nate of  silver  is  composed  of  77#528  oxide  of  silver, 
22*472  fulminic  acid., 

Fumigation.  (From  fumus,  smoke.)  The  applica- 
tion of  fumes  to  destroy  effluvia  or  contagious  miasmata. 

Fungin.  (Fungine.)  A  name  given  by  Braconnot  to 
the  fibre  of  mushrooms,  which  differs  from  woody  fibre  in 
containing  nitrogen.  It  is  obtained  by  successively  boil- 
ing mushrooms  in  an  alkaline  water.  It  is  white,  soft, 
tasteless,  insoluble  in  most  substances,  dissolves  by  heat 
in  muriatic  acid,  is  decomposed  by  nitric  acid,  giving 
among  other  products  oxalic  acid  and  two  peculiar  oily 
substances. 

Furnaces.  Instruments  used  in  exposing  bodies  to 
the  action  of  caloric ;  their  forms  are  various,  according 
to  the  uses  for  which  they  are  designed.  The  following 
are  some  of  the  most  common : 

1st.  The  evaporating  furnace ;  it  is  employed  to  re- 
duce substances  into  vapour  by  means  of  heat  in  order 
to  separate  the  more  fixed  principles  from  the  more 
volatile. 

2d.  The  reverberatory  furnace,  which  name  it  has  re- 
ceived from  its  construction ;  the  flame  being  prevented 
from  rising,  it  is  appropriated  to  distillation. 

3d.  The  forge  furnace,  in  which  the  current  of  air  is 
determined  by  bellows. 

Fusion.  (From  fundo,  to  pour  out.)  A  process  by 
which  bodies  are  made  to  pass  from  a  solid  to  a  fluid 
state  by  the  application  of  heat.  Salts  are  liable  to  two 
kinds  of  fusion,  the  one  owing  to  water  contained  in  the 
salt,  this  is  called  the  aqueous  fusion ;  the  other,  which 
arises  from  heat  alone,  is  called  the  igneous  fusion., 


Galbanttm.     The  juice  of  the  Bubon  galbanwn. 

Galena.  {Galene.)  Mineralogical  name  for  the  stit- 
phuret  of  lead. 

Galls.  Protuberances  produced  by  the  puncture  of 
an  insect  on  plants  and  trees  of  different  kinds ;  some  ol 
them  are  hard  and  called  nutgalls,  others  are  soft  and 
spongy,  and  culled  berry-galls,  or  apple-galls.  (Soe  t-iilli,- 
Acid.) 

Gailates.  Salts  resulting  from  the  combination  of 
gallic  Scid  with  bases ;  they  are  little  known  ;  those  of 
potash,  soda,  and  those  of  organic  bases,  are  soluble  and 
without  colour.  The  gallate  (per)  of  iron  is  blue;  all 
the  gallates  are  decomposable  by  fire.  All  the  strong 
acidsr  seize  upon  their  base*  ;  the  gallate  of  iron  is  decom- 
posed by  oxalic  acid.  The  neutral  gallates  of  cin- 
chonine  and  quinine  are  insoluble,  exeept  in  an  excess 
of  acid. 

Galley.  (Galore.)  A  long  reverberatory  furnace, 
around  the  interior  of  which  are  arranged  rows  of  vessels, 
as  retorts,  crucibles,  &c.  to  be  heated  at  the  same  tugs'. 
Some  galleys  consist  of  a  long  furnace  covered  with  an 
arch,  with  a  chimney  at  one  end,  and  at  the  other  a  door 
for  the  introduction  of  the  fuel.  On  account  of  the  ap- 
pearances of  the  furnaces,  and  the  lateral  openings,  they 
are  supposed  to  have  some  resemblance  to  a  row-galley ; 
this  has  given  rise  to  their  name. 

Galvanism.  A  professor  of  anatomy  in  the  univer-' 
sity  of  Bologna,  named  Galvani,  was  one  day  making 
electrical  experiments  in  his  laboratory ;  near  the  ma- 
chine were  some  frogs  that  had  recently  been  flayed,  the 
limbs  of  which  became  convulsed  every  time  a  spark 
was  drawn  from  the  apparatus.  Galvani,  surprised  at 
this  phenomenon,  made  it  a  subject  of  investigation,  and 
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iscovered  that  metals  applied  in  a  certain  manner  to  the 
erves  and  muscles  of  these  animals,  occasioned  power- 
iil  and  sudden  contractions.     He  gave  the  name  of  ani- 
nal  electricity  to  this  order  of  new  phenomena,  from  the 
analogy  that  he  considered  as  existing  between  these 
effects  and  those  produced  by  electricity.     The  name  of 
animal  electricity  has  been  superseded  by  that  of  gal- 
vanism, in  honour  of  the  discoverer. 

Gangue.  The  stones  and  earths  which  surround 
mines,  and  in  which  the  ores  are  imbedded. 

Gas.  (From  Geist,  German,  signifying  spirit,) 
Gaz.  The  gases  are  aeriform,  very  elastic  and  compres- 
sible, of  a  specific  gravity  varying  according  to  their 
nature  and  the  presence  of  the  atmosphere ;  some  are 
absorbed  with  great  facility  by  charcoal  and  other  porous 
bodies,  others  are  absorbed  with  difficulty.  The  num- 
ber of  gases  is  estimated  at  26 ;  it  is  probable  that  future 
discoveries  will  increase  this  number.  The  gases  vary 
in  their  appearances  and  qualities ;  for  example,  some 
may  be  liquefied  by  a  high  pressure  or  low  temperature  ; 
some  are  coloured,  others  diffuse  white  fumes ;  some  ex- 
tinguish combustion,  others  restore  combustion  after  it 
has  been  extinguished ;  some  are  acid,  others  are  alka- 
line; some  are  deleterious,  producing  a  strong  odour; 
many  dissolve  in  water. 

1.  The  coloured  gases  are  nitrous  acid,  chlorine,  the 
protoxide  and  deutoxide  of  chlorine.  The  first  is  red, 
the  rest  yellowish  green,  or  yellowish. 

2.  Gases  producing  white  vapours  in  the  air,  muriatic, 
fluoboric,  fluosilicic,  and  hydriodic  acids. 

3.  Gases  inflammable  in  air  by  contact  of  the  lighted 
taper.  Hydrogen,  sub-carburetted,  carburetted,  sub- 
phosphuretted,  phosphuretted,  sulphuretted,  arsenuretted, 
telluretted,  and  potassuretted  hydrogen,  carbonous  oxide 
gass  and  prussine  or  cyanogen. 


4.  Gases  which  rekindle  the  expiring  taper 
protoxide  of  azote,  nitrous  acid,  and  the   oxides  of 


5.  Acid  gases  which  redden  litmus.  Nitrous,  sulpha 
rous,  muriatic,  fluobonc,  hydriodic,  fluosilicic,  chloro 
carbonous,  and  carbonic  acids,  the  oxides  of  chlorine 
sulphuretted  hydrogen,  telluretted  hydrogen,  and  cyi 
nogen. 

6.  Gases  destitute  of  smell,  or  possessing  but  a  feeU 
one  :  oxygen,  azote,  hydrogen,  sub-carburetted  and  C: 
buretted  hydrogen,  <'iirhi>nir  acid,  protoxide  of  azote. 

7.  The  smeil  of  all  the  others  is  insupportable,  a 
lieipii'iitly   characteristic'. 

6.   Gases  very  soluble  in  u 
tcr  dissolves  more   than  30 
pressure  and  temperature.     Fluoric 
nitrous,  and  sulphu: 

9.   Gases  soluble 


uely  of  which  v 

iuriatic,  fluosilic 
and  ammonia. 
alkaline  solutions.  Acids  nitroi 
sulphurous,  muriatic,  Ihiohoric,  hydriodic,  fluosilic 
chlorine,  carbonic,  chloro. carbonous,  and  the  two  oxidi 
of  chlorine,  sulphuretted  hydrogen,  telluretted  hydrogt 


and 

10.  Alkaline  gases.  Ammonia  and  potassuretted  hy 
drogen. 

As  it  is  not  possible  to  give  a  general  description  o 
the  various  gases  which  would  in  any  degree  illustrat 
their  peculiar  qualities,  each  gas  will  be  described  uude 
its  appropriate  head. 

Gas  Hi  drogen 

Gas   Olefiant.      See  Birarbtiretled  Hydrogen. 

Gas  Inflammable.     See  Hydrogen. 

Gas  Nitbotjs.     See  Oxide  of  Nitrogen  (Deuto.) 

Gas  De  phlogistic  at  ed.     See  Oxygen. 

Gas  of  MahsHeb,  (Gaz  des  Marais.)  See  Carburet 
led  Hydrogen. 
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Gastric  Juice.  A  peculiar  fluid  secreted  by  the  sto- 
mach to  assist  in  the  digestive  process.  Its  taste  is  saline, 
and  vegetable  colours  are  not  affected  by  it. 

Gelatine.  Gelly,  or  jelly.  An  animal  substance 
soluble  in  water,  but  not  in  alcohol,  capable  of  assuming 
a  well  known  elastic  or  tremulous  consistence  by  cooling, 
'when  the  water  is  not  too  abundant,  and  liquefiable  again 
by  increasing  the  temperature.  This  last  property  parti, 
cularly  distinguishes  it  from  albumen,  which  acquires 
consistence  by  heat.  Gelatine,  or  jelly,  is  the  principal 
ingredient  of  skin  and  all  the  membranous  parts  of  ani- 
mals. It  may  be  obtained  by  boiling  in  water,  under  the 
forms  of  glue,  size,  isinglass,  and  transparent  gelly. 

Gentianine.  A  name  proposed  by  Henry  and  Caven- 
ton,  in  order  to  designate  a  crystallizable  substance  of  a 
bitter  taste,  analogous  to  gentian,  having  no  action  upon 
either  litmus  or  curcuma  paper.  It  is  very  soluble  in  alco- 
hol and  ether.  It  is  obtained  by  treating  powdered  gen- 
tian with  ether;  the  solution  is  evaporated,  and  the 
residue  treated  with  alcohol ;  this  solution  is  then  evapo- 
rated, the  new  residuum  is  diluted  in  water,  and  a  little 
magnesia  added  to  saturate  the  acid  ;  this  is  evaporated, 
and  then  dissolved  by  ether,  which  unites  with  the  gen- 
tianine, and  deposites  the  salt  of  magnesia ;  by  the  last 
evaporation  are  obtained  small  yellow  crystals  which 
appear  to  be  in  a  state  of  purity. 

Germination.  The  vital  developement  of  a.  seed 
when  it  begins  to  grow. 

Glass.  (Verre.)  May  be  regarded  as  a  compound  of 
silex,  soda,  potash,  and  sometimes  -the  oxides  of  lead, 
manganese,  &c. 

Glass  Common.  Consists  of  sand  100  parts,  impure 
soda  100,  fragments  of  old  glass  100.  Glass  may  be 
made  of  different  colours  by  the  addition  of  coloured 
metallic  oxides :  thus  the  peroxide  of  manganese  gives  a 
line  violet  colour;  cobalt,  an  azure  blue;  the  oxide  of 

20 


/l, 


I 


230 


B  L  IT 


1 


i  clay; 
idized. 
of  the 
hwere 
lass  is 


chrome,  a  greenish  blue,  Ate. ;  [he  oxide  of  manganese, 
a  beautiful  red,  &c.  The  artificial  stones  for  jewellery 
are  only  glass  coloured  by  metallic  oxides. 

Glass  of  A^vttmony.  (Verre  d' Antimohie.)  Trans- 
parent,  of  a  hyacinth  colour,  very  brittle ;  it  is  a  compound 
of  the  oxide  of  iron,  silex,  alumine,  a  large  portion  of  the 
protoxide  of  antimony,  and  a  little  of  the  sulphuret  of 
antimony.  It  is  prepared  by  melting  at  an  intense  heat 
the  liver  of  antimony  in  large  crucibles  of  silicious  clay; 
one  portion  of  the  sulphur  hums,  and  the  metal  is  oxidized. 
It  is  evident  that  fhe  silex,  aiumine,  and  one  part  of  tl 
oxide  of  iron,  are  derived  from  the  crucibles,  which  w 
attacked  during  the  fusion  of  the  metal.  This  glass  i 
opaque  if  it  contain  an  excess  of  sulphur.  Vauquelin 
has  shown  that  without  iron,  it  would  be  of  a  beautiful 
yellow  ;  its  transparency  is  owing  to  the  silex.  The  glass 
of  antimony  is  employed  in  the  arts  in  various  ways  ;  i 
is  sometimes  used  for  the  preparation  of  tartar  emetic. 

Glaubeb's  Salts.     See  Sulphate  of  Soda. 

Gliadine.      ((ilia,  glue.)     This   substance    has  t 
recently  discovered  in  gluten.     It  is  of  a  yellow  colot 
and  sweetish  laste,  is  soluble  in  acids,  alkalies,  and  a 
hoi,  but  is  not  dissolved  by  water. 

Glucina.      (Glucine.)      See  Oxide  of  Ghicinum. 

Gutcinum.      This  metal  is  only  known  in  the  slate 
an  oxide.     See  Oxide  of  Gtucinum. 

Glue.     See  Gelatin. 

Gluten.  Is  soft,  elastic,  of  a  grayish  whiti 
and  almost  tasteless.  In  a  dry  state  it  becomes  bro 
and  of  a  glassy  britllcness  ;  submitted  to  a  high  heal,  i 
decomposes  like  animal  matter,  leaving  a  brilliant  and 
voluminous  charcoal;  exposed  to  dry  air,  it  is  covered 
with  an  oily  surface,  and  becomes  very  hard ;  but  if  the 
air  is  moist,  il  swells,  puirifiw,  and  diffuses  a  fetid  odour 
analogous  to  cheese.  It  does  not  dissolve  in  cold  water; 
warm  water  destroys  its  tenacity  and  elasticity,  without 
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dissolving  it ;  it  is  insoluble  in  alcohol.  The  vegetable 
acids,  especially  concentrated  acetic,  muriatic,  and  some 
other  mineral  acids,  by  the  aid  of  a  mild  heat  dissolve 
gluten.  Charcoal  and  sulphuric  and  nitric  acids  act  upon 
it  as  upon  most  aaimal  substances.  M.  Taddei,  an 
Italian  chemist,  does  not  consider  gluten  as  an  immediate 
principle,  but  as  formed  of  two  principles,  gliadine,  from 
the  Greek  glta,  gluten,  and  zimome,  from  zume,  yest. 
To  obtain  gluten,  a  paste  of  wheaten  flower  is  washed  in 
a  large  quantity  of  water,  which  carries  off  the  fecula,  and 
dissolves  the  albumen  and  the  sugar  which  were  lodged 
between  the  interstices  of  the  gluten  ;  it  is  pure  when  it 
no  longer  disturbs  the  transparency  of  the  water.  The 
knowledge  of  gluten  is  due  to  Beccaria,  an  Italian  che- 
mist. 

Glycerine.  A  name  proposed  by  Chevreul  to  desig- 
nate a  substance  which  Scheele  has  regarded  as  an  imme- 
diate principle,  and  called  the  sweet  of  oils.  Fremy  and 
Chevreul  have  demonstrated  that  it  is  formed  by  the  action 
of  metallic  oxides  upon  fat  substances.  It  is  said  to  consist 
of  100.  of  oxygen,  70*70  of  carbon,  and  16:99  of  hydro- 
gen. It  is  colourless,  of  a  sweet  taste,  without  any  acid  ; 
its  density  is  1*252.  It  attracts  moisture  from  the  air, 
furnishes  oxalic  acid  when  treated  with  nitric  acid,  does 
not  ferment,  and  of  course  does  not  yield  alcohol. 

Gold.  (Latin  aurum,  French  or.)  A  metal,  solid, 
pure,  yellow,  very  brilliant,  without  taste  or  odour.  It 
is  one  of  the  most  ductile  and  the  n?ostmmaJJe^|g  jjjm  as  "t 

cover  a  fine  silver  wire  of  nearly  fourteen  hundred  miles 
in  length.  Its  tenacity  is  very  great ;  its  specific  gravity 
is  19*297  ;  it  is  less  fusible  than  silver,  being  fused  but  at 
a  heat  of  32°  Wedgewood's  pyrometer.  It  has  been 
melted  in  a  reverberatory  furnace ;  submitted  to  a  greater 
heat,  it  does  not  volatilize.  It  has  no  action,  at  any 
temperature,  upon   atmospheric  air  and   oxygen  gas. 
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Most  chemists  even  affirm  that  it  w  not  oxidized  by  the 
strongest  electrical  discharge  ;  Ihey  regard  the  red  pow- 
der which  is  formed  in  thiB  case  as  gold  minutely  subdi- 
vided. It  unites  to  most  of  the  metals,  and  to  bromine, 
chlorine,  sulphur,  iodine,  and  phosphorus.  Gold  has 
been  known  from  the  most  remote  antiquity  ;  the  alche- 
mists regarded  it  as  the  most  perfect  of  metals  ;  they 
called  it  the  fan  or  thr  king  of  metals.  It  exists  always 
pure  or  alloyed  with  iron,  silver,  or  copper  ;  it  is  some- 
times found  cryst<illizi.-(l  in  cuhes  or  octocdrons  united  in 
little  groups,  but  most  commonly  in  thin  scales,  spangles, 
or  grains,  either  in  gangues  or  isolated.  It  occurs  in 
veins  of  lead,  silver,  and  with  sulphuret  of  iron.  The 
most  extensive  mines  of  this  metul  are  those  ol  Mexico, 
Peru,  Transylvania,  and  Hungary.  It  is  found  in  little 
scales  or  spangles  in  the  sands  of  Brar.il,  mingled  with 
platina  and  the  diamond,  and  also  in  the  southern  United 
states.  In  Africa  it  is  washed  down  from  the  mountains 
by  the  rivers,  and  obtained  irom  their  sands. 

According  to  the  calculation  of  Humboldt,  the  old  con- 
tinent  furnishes  every  year  4000  kilogrammes  of  gold, 
while  America,  much  more  rich,  furnishes  18,000  kils., 
equal  to  54,300,000  francs,  equal  in  all  to  189,500,000  frs. 
The  operation  of  working  gold  mines  is  carried  on  as 
follows :  The  workmen  wash  upon  inclined  tables 
covered  with  cloth  the  auriferous  or  gold. hearing  sands; 

f^^Q^Jainfora  residuum  sands  more   and  more  rich ; 

amalgam,  which  they  wosli  with  many  waTe"fs  lTf&rflBrlO 
carry  off  the  earthy  matter.  This  amalgam  is  put  into 
sacks  oi  coarse  cloth,  and  exposed  to  heavy  pressure. 
The  excess  of  the  mercury  passes  through  i  be  interstices 
of  the  sacks,  and  a  solid  amalgam  remains,  from  which 
the  gold  is  obtained  by  heating,  as  the  mercury  being 
very  volatile  is  wholly  disengaged.  The  use  of  this  pre- 
vious metal  as  coin,  for  ornament,  utensils,  jewels,  &c..  i- 
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known  in  all  civilized  countries,  and  even  among  savages. 
Gold  coin  usually  contains  11  parts  of  gold  and  1  of  cop- 
per. The  purple  of  Cassius  is  obtained  from  the  chloride 
of  gold  precipitated  by  the  proto-chloride  of  tin. 

Grand  Oeuvre.  A  term  synonymous  with  philosopher's 
stone,  used  .by  the  alchemists  to  designate  their  pretended 
process  for  making  gold. 

Green  of  Scheele.  (Vert  de  Scheele.)  A  combina- 
tion of  the  deutoxide  of  copper  and  the  oxide  of  arsenic. 
It  is  of  a  beautiful  apple-green  colour,  pulverulent,  inso- 
luble in  water ;  exposed  to  the  action  of  fire,  it  diffuses  a 
strong  odour  of  arsenic,  and  leaves  a  brown  residue  com- 
posed of  the  deutoxide  of  copper.  Sulphuretted  hydro- 
gen immediately  changes  Scheele's  green  into  sulphurets 
of  copper  and  arsenic.  Some  chemists  admitting  an  ar- 
senious  acid,  regard  Scheele's  green  as  an  arsenite  of 
copper.  In  order  to  obtain  this  green,  boil  for  half  an 
hour  11  ounces  of  white  oxide  of  arsenic  with  2  pounds  of 
carbonate  of  potash ;  leave  it  to  deposite,  and  pour  into  the 
liquor  a  solution  of  2  pounds  of  sulphate  e£  cooper  in  17 
pints  of  water ;  agitate  the  mixture,  and  Scheele's  green 
will  be  precipitated ;  let  it  drain  upon  a  strainer,  and  wash 
it  many  times,  to  separate  the  sulphate  of  potash ;  this 
quantity  produces  2  pounds  of  the  green.  Braconnot  has 
recently  published  a  process  by  which  a  green  as  beauti- 
ful as  Scheele's  may  be  obtained.  It  consists  in  dissolv, 
ing  8  parts  of  the  white  oxide  of  arsenic  in  8  parts  of  the 
potash  of  commerce,  decomposing  the  solution  by  6  parts 
of  the  sulphate  of  copper,  and  mixing  the  precipitate  with 
3  parts  of  acetic  acid.  Scheele's  green  is  used  in  the 
painting  of  paper  hangings  and  in  oil  painting. 

Gum.  (Gomme.)  An  immediate  product  of  vegetables, 
uncrystallizable,  colourless,  insipid,  inodorous,  insoluble 
in  alcohol,  soluble  in  water,  forming  with  it  a  gelatinous 
compound  known  under  the  name  of  mucilage.  Gum 
cannot  be  made  to  pass  through  the  alcoholic  fermenta- 
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lion ;  Lrcat«d  with  nitric  acid,  it  i3  changed  into  i 
acid  j  submitted  to  the  action  of  lire,  it  swells,  and  gives  I 
product  analogous  lo  vegetable  substances  ;  the  alki 
and  weak  acids  dissolve  it  ;   alcohol  and  the  subucetateo! 
lead  precipitate   it  from  all   its  solutions.      Gu 
versally  diffused  throughout  the  vegetable  kingdom,  being! 
found  in  all  the  parts  of  herbaceous  plains,  in  many  roots,  X 
and  in  all  fruits.     Many  trees,  particularly  the  dnips.  1 
coous,  as  the  cherry,  plumb,  ic,  naturally  secrete  gume,  1 
those  which   are   used   in   commerce   being  of  this  kind, 
varies  much  in  its  physical  properties,  according  ta 
the  species  of  tree  which  furnishes  it. 

The  principal  gums  are  :  1st,  the  Common  Gum  obtained 
from  lite  peach,  plum,  cherry  tree,  &c.  2d,  Gum  Arabic, 
which  flows  naturally  from  the  Acacia  tree  in  Egypt, 
Arabia,  and  elsewhere  ;  this  forms  a  clear  transparent 
mucilage  with  water.  3d,  Gum  Sc.iier<t,  or  Senegal;  differ- 
ing but  little  from  gum  Arabic.  <lth,  Gum  Adraganlh  at 
Triigacniith,  obtained  from  a  small  plant  of  the  same  name, 
in  Syria.  These  gums  are  much  used  both  in  the  arts, 
id  in  medicine. 

Gfm  Artificial.  Starch  properly  torrih'ed  or  heated 
intirely  loses  its  properties,  and  is  transformed  into  a 
gummy  matter,  soluble  in  water.  This  solution  i 
affected  by  iodine,  ft  is  distinguished  from  the  prope 
l  its  solution  not  being  disturbed  by  t Lie  acetate  c 
lead,  and  in  not  giving  the  mucic  acid  when  treated  h 
nitric  acid,  (Sau&sure.)  This  substance  ig  employed  a. 
bstitute  for  the  tapioca  or  cassada  root,  sago  and  ol 
tic  pastes. 

ivtt  Resins.      Substances  of  a  colour  very   variabl 

usually  of  a  strong  odour  and  a  pungent  taste,  heavier 

ter,  in  which  they  are  soluble  :  they  are  soluble  ir 

i  alcohol.     Water  disturbs  the  alcoholic  solution,  precipi- 

I  tating  the  resinous  part,  and  according  to  Hatchetl,  pol- 

|  ash  and  caustic  soda  dissolve  the  gum  rcsiiis.     They  are 
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formed  of  a  concretion  of  several  immediate  principles. 
They  are  contained  in  the  vessels  of  plants,  and  flow 
from  them  with  a  milky  appearance.  The  Euphorbia  genus 
and  many  of  the  umbelliferous  plants  furnish  these  gums 
in  abundance  ;  among  the  gum  resins  are  Assafostida, 
Scamraony,  Aloes,  Gum  Ammoniac  and  Gamboge. 

Guntowdmk.  (Poudre  a  canon.)  It  is  a  mixture  of 
the  nitrate  of  potash,  sulphur,  and  charcoal.  The  violent 
explosions  produced  by  this  composition  are  well  known. 
The  manufacture  of  this  powder  is  carried  on  in  large 
buildings  prepared  for  the  purpose,  called  by  the  French 
poudriircs.  In  selecting  the  substances  great  caution 
must  be  used ;  the  sulphur  should  be  as  pure  as  possible, 
the  nitre  should  be  cleared  of  all  its  deliquescent  matter, 
the  charcoal  should  be  recent,  very  dry  and  light.  The 
substances  are  then  all  pulverized  and  mixed  in  the  follow- 
ing proportions  :  first,  for  powder  to  be  used  in  war, 

Saltpetre  75 

Charcoal  12-50 

Sulphur     12-50 
In  powder  for  mining,  &c,  the  proportions  are  some- 
what varied. 

It  is  very  necessary  that  the  materials  should  be  nii- 
nutely  subdivided  and  intimately  mixed.  It  should  be 
preserved  in  very  dry  magazines.  Berthollet  found  that 
the  elastic  product  afforded  by  the  detonation  of  gun- 
powder consisted  of  two  parts  of  nitrogen,  and  one  of  car- 
bonic  acid  gas.  The  extrication  and  explosion  of  these 
vapours  are  the  cause  of  the  effect  of  gunpowder.  This 
composition  was  discovered  by  friar  Roger  Bacon  ;  but  it 
is  by  many  believed  that  the  Chinese  were  previously 
acquainted  with  it.  Those  who  would  farther  inquire 
respecting  the  manufacture  of  this  substance  are  referred 
to  the  work  of  MM.  Bollee  and  Tiffiout. 
Gypsum.     (Gypse.)     See  Sulphate  of  Lime. 
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Habtshobn  (Spirit  of.)    See  Ammonia. 

Heat.      See  Caloric. 

Hkmatin.  A  crystallizable  substance,  while,  bittnr,  fc 
and  sharp  to  the  taste  ;  it  was  discovered  by  Chevreulin 
the  Campeachy  wood  (Hemataiylon  campeckiaMim.)  To 
procure  it,  the  powdered  Campeachy  wood  should  be  di- 
gested with  water  at  the  temperature  of  122°,  the  liquor 
is  then  evaporated  to  dryness,  and  (he  residuum  put  in 
alcohol ;  in  two  days  it  should  be  tillered,  and  concen- 
trated by  evaporating;  a  small  quantity  of  water  is  then 
added  and  it  is  left  to  crystallize  ;  Iho  crystals  are  puri- 
fied by  washing  in  alcohol. 

HiBCiSE.  (From  hircvx,  a  goat.)  A  liquid  substance 
which  exists  in  the  fat  of  ihe  goal  and  sheep.  It  is  mud 
more  soluble  in  alcohol  than  elaine,  and  is  obtained  by  u 
analogous  process. 

Honey.  (Miei.)  Is  a  substance  varying  in  colour 
from  white  to  yellow,  and  sometimes  to  brown.  Its  taste 
is  sweet  and  aromatic.  It  is  prepared  by  bees,  by  intro- 
ducing into  their  stomachs  the  viscous  juice  and  sugar 
which  they  collect  in  the  nectaries  of  dowers,  after  re- 
inaining  in  this  laboratory  for  a  time,  it  is  deposited 
in  the  cavities  of  the  honey  comb.  Il  is  not  know] 
whether  honey  is  a  product  of  nature  or  of  these  in- 
sects,  since   in  the   nectaries  of  many  plants 

found  a  honey. like  juice;  in  the  morning,  befort 

of  the  sun,  many  vegetables,  such  as  the  oak,  pear  ti 
&c,  are  covered  with  an  abundant  honey. like  linuk 
which  bees  seek  with  eagerness.  Honey  vat 
quality  partly  on  account  of  the  state  of  the  atmosphere, 
but  chiefly  from  the  different  plants  from  which  it  i 
tractcd.  AH  the  labiate  plants  furnish  excellent  honey  ; 
while  some  of  the  solano  (of  which  natural  family  are  ihe 
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tobacco,  potato,  dec.)  furnish  that  which  is  poisonous. 
Of  the  various  kinds  of  honey,  that  of  mount  Hymettus, 
of  mount  Ida,  of  Cuba,  and  Mahon,  is  highly  esteemed, 
having  the  appearance  and  consistence  of  the  most  beau- 
tiful  sirup  of  sugar.  Honey  is  composed  of  two  kinds  of 
sugar,  the  one  liquid,  the  other  crystal  I izable  analogous 
to  the  sugar  of  grapes ;  these  united  with  an  aromatic 
substance,  constitute  honey  in  all  its  varieties. 

Hordein.  (From  hordeum,  barley.)  An  inodorous  sub- 
stance, insipid,  yellowish,  pulverulent ;  it  was  discovered 
by  Proust  in  great  quantity  in  the  flour  of  barley.  It  dis- 
solves neither  in  hot  nor  cold  water,  nor  alcohol.  It  is  ex- 
tracted in  great  quantities  by  washing  a  paste  of  barley 
Hour  in  a  large  quantity  of  water,  as  described  under  the 
cuticle  gluten.  The  hordein  and  starch  are  deposited, 
they  are  separated  by  boiling  in  water,  the  starch  dis- 
solves and  the  residuum  is  hordein  ;  some  washings  are 
then  necessary  in  order  to  render  it  pure.  Nitric  acid 
changes  it  into  oxalic  and  acetic  acids. 

Horn.  A  substance  formed  according  to  the  analysis 
of  Vauquelin  of  dried  mucus,  a  small  quantity  of  oil,  and 
gelatine. 

Hydracids.  By  these  substances  chemists  underafend 
those  which  result  from  the  combination  of  hydrogen  with 
a  simple  combustible  body  and  which  possess  all  the 
characters  belonging  to  acids  generally ;  but  five  hydracids 
are   well  known :    viz.   Hydro-chloric,  Hydro-sulphuric 

'fftfahstsetenik  Acids: — ry&si  yatfg'Qrf^c^figgfrg^wfc  and 

cording  to  many  chemists,  the  hydracids  decompose" 
whenever  they  are  united  to  metallic  oxides ;  that  is,  the 
hydrogen  of  the  acid  combines  to  form  water  with  the 
oxygen  of  the  oxide,  and  the  two  simple  bodies  being  set 
free  form  a  compound  which  is  a  chloride,  an  iodide, 
&c,  according  to  the  hydracid  employed ;  others  regard 
the  compounds  which  they  form  as  true  salts;   some 
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agree  with  both  these  theories,  by  admitting  that  they  arr 
salts  while  they  remain  dissolved,  but  cease  to  be  su 
when  dried. 

Hydra rgybated.     Of  or  belonging  to  mercury. 

Hydrates.  Hydroxide.  Hydroxure.  Proust  fir* 
proposed  the  name  of  hydrate,  in  order  to  designate  the 
compound  which  is  formed  when  metallic  oxides  absorb 
and  solidify  a  certain  quantity  of  water  ;  most  of  the 
hydrates  lose  the  water  which  they  absorb,  those  of  potash 
and  soda  never  pari  wjih  it,  to  whatever  degree  of  heat 
they  may  be  submitted.  Berzelius  thinks  that  in  the  hy- 
drates, the  quantity  of  oxygen  contained  in  the  oxides 
is  equal  to  the  quantity  of  oxygen  contained  in  the  water ; 
Thomson  believes  there  may  be  many  hydrates  of  the 
some  oxide.  These  compounds  have  in  general  a  colour 
different  from  the  oxides  ;  for  example,  the  hydrate  of 
lime  is  while,  while  the  oxide  is  grayish  ;  thut  of  cop- 
per is  blue,  while  the  dry  deutoxide  is  brown,  &c.  Many 
hydrates  are  tbund  formed  in  nature,  as  the  hydrate  ol" 
silex  or  opal,  the  hydrate  of  alumine  or  diaspore,  and 
many  others.  Hydrates  are  obtained  in  laboratories,  by 
dissolving  in  water  a  salt  whose  oxide  is  insoluble  in  this 
fluid,  pouring  into  the  solution  an  excess  of  soda,  potash, 
or  ammonia,  then  washing  the  flosculous  or  gelatinous 
substance. 

Hydriodates.  Salts  resulting  from  the  combination 
of  hydriodic  acid  with  organic  salifiable  bases  or  ammo- 
nia. (For  the  metallic  hydriodales,  see  Iodides.)  Under 
the  articj&i^-tii-thes'e  i^t  substances. 

Hydeiodate  of  Ammokia.  Crystallizes  in  cubes,  is 
volatile.  Heated  in  close  vessels  it  sublimes  in  the  same 
manner  as  sal  ammoniac  ;  but  if  the  salt  is  healed  in  the 
air,  it  undergoes  a  little  alteration,  taking  a  tinge  more  or 
less  deep,  which  is  owing  to  the  iodine.  It  is  composed 
of  one  volume  of  amrooniacal  gas,  and  one  volume  of 
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hydriodic  gas.  It  is  obtained  by  combining  directly,  liquid 

«r  hydriodic  acid  with  ammonia. 

:*.*  Hydriodide  of  Carbon.  {Hydriodure  de  Carbon,) 
A  crystalline  compound,  white  and  friaible,  which  is  ob- 
tained by  exposing  to  the  influence  of  solar  rays  deuto- , 

t^  carburetted  hydrogen  gas  with  iodine,  a  combination 
soon  takes  place ;  by  the  aid  of  a  solution  of  potash,  thq 
excess  of  iodine  is  disengaged.  The  hydriodide  of  carbon 
is  soluble  in  ether  and  alcohol.  Thenard,  on  account  of 
the  great  analogy  which  exists  between  iodine  and 
chlorine,  thinks  that  this  is  rather  a  hydro-carburet  of 
iodine. 

Hydro-Bromate.  This  term  is  used  to  designate  the 
compounds  formed  by  the  union  of  hydro-bromic  acid 
with  different  bases.  These  salts  have  not  as  yet  been 
fully  examined  ;  we  have  however,  hydro-bromate  of  am- 
monia, a  volatile  white  salt ;  that  of  barytes  appears  in 
opaque  crystals.  They  are  both  soluble  in  water.  The 
hydro-bromate  of  magnesia  does  not  crystallize,  and  is  de- 
composed when  exposed  to  a  high  temperature. 

Hydro-Carburet  of  Bromine  is  the  combination  of 
bromine  with  defiant  gas,  colourless,  with  a  penetrating 
odour  and  sweet  taste ;  it  is  very  volatile.  At  a  tem- 
perature of  22°,  it  becomes  solid.  ^ 

Hydro-Carburet  of  Chlorine.  (Hydro-Carbure  de 
Chlore.)  Liquid,  oily,  colourless,  of  a  sugared  taste, 
an  odour  resembling  that  of  ether ;  it  has  no  action  upon 
vegetable  colours.  This  liquid,  exposed  in  a  retort  to  the 
action  of  fire,  soon  boils  and  becomes  coloured ;  it  is  set 
on  fire  by  the  approach  of  an  ignited  body ;  one  portion 
of  the  carbon  is  burnt,  the  other  disengaged ;  the  hy- 
drogen  and  chlorine  combine  to  form  hydro-chloric  acid, 
which  appears  in  white  and  pungent  fumes.  MM. 
Robiquet  and  Colin,  who  investigated  this  substance, 
found  that  it  has  a  great  analogy  with  hydro-^poric 
ether;  they  regard  it  as  comptiftgd  of  nearly  equal  parts 
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in  volumes  of  bicarbu  retted  hydrogen  and  chlorine.  In 
order  to  procure  the'  hydro -carburet  of  chlorine,  a  current 
of  bicarburretted  hydrogen  gas  is  introduced  into  a  large 
balloon  or  globe,  and  another  current  of  chlorine  ii 
volumes  ;  the  two  gases  unite  without  affording  any  other 
product.  This  product  is  purilied  by  washing  ii 
quantity  of  water.  Its  discovery  is  due  to  the  German 
chemists,  who  called  the  oicarburetted  hydrogen,  olefianl 

Hydro-Carburet  of  Iodine.  A  white  sweetish  sub. 
stance,  soluble  in  ether  and  alcohol,  and  crystallizing  in 
prisms.  It  is  decomposed  by  heat,  and  gives  out  iodine. 
Faraday  first  obtained  it  by  exposing  olefiant  gas  and 
iodine  in  the  same  receiver  to  the  direct  rays  of  the  sun. 
HYDRO-Cui.onA.Tfis.  Muriates.  Combinations  of  hydro- 
chloric (muriatic)  acid  with  ammonia,  and  salifiable 
organic  bases.  For  the  metallic  hydro- chlorates,  sec 
Chlorides. 

Hybbo-Chloratk  of  Ammonia,  Muriate  of  ammonia. 
Sid  ammoniac.  A  white  solid  salt,  of  an  acid  taste ; 
somewhat  elastic,  ductile,  unalterable  by  the  air;  cold 
water  dissolves  about  one  third  of  its  weight;  boiling 
(MbW  dissolves  a  much  greater  proportion.  The  solution 
carefully  evaporated,  crystallizes  in  groups  of  prismatic 
plume-like  needles.  Exposed  to  the  action  of  caloric,  if 
the  heal  is  carefully  applied,  it  sublimes  in  rhomboidal 
forms  j  but  if  the  operation  is  hastened,  it  condenses  into 
a  mass  more  or  less  compact.  The  hydro-chlorate  of 
uamooM  calcined  with  lime  disengages  ammonia  and  a 
chloride  of  calcium,  which  remains  fixed.  This  salt  ii 
obtained  from  animal  products ;  it  is  found  in  some  vol- 
canoes and  lakes.  There  are  various  methods  of  manu- 
facturing it ;  among  others  is  the  following,  discovered 
by  liaume:  il  consists  in  introducing  the  clippings  of 
wool,  bus  of  leather,  or  old  shoes,  into  iron  cylinders, 
horweHtally  placed  in  a  reverberatory  furnace. 
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end  of  the  cylinder  m  an  aperture  which  may  be  opened 
to  introduce  substances;  at  the  other  is  a  large  tube 
placed  in  a  vessel  of  water,  and  the  apparatus  ia  com- 
pleted by  a  strait  tube  for  the  disengagement  of  the  gas. 
The  products  are  usually  the  acetate  and  the  hydro- 
cyanate  of  ammonia,  oil,  and  a  great  quantity  of  the  sub- 
carbonate  of  ammonia.  When  the  operation  is  com- 
pleted,  a  certain  quantity  of  diluted  sulphate  of  lime  is 
added.  Decomposition  soon  takes  place,  giving  rise  to 
the  formation  of  sulphate  of  ammonia  and  carbonate  of 
lime,  the  one  soluble,  the  other  insoluble.  An  excess  of 
common  salt  is  poured  into  the  solution  of  the  sulphate  of 
ammonia ;  there  is  now  a  formation  of  hydro-chlorate  of 
ammonia  and  sulphate  of  soda.  This  mixture  is  evapo- 
rated to  dryness,  and  then  in  a  proper  apparatus  submitted 
to  a  slow  heat;  after  three  days  the  sal  ammoniac  will 
have  separated  by  sublimation.  This  is  whiter  and  more 
pure  than  that  imported  from  Egypt.  Braziers,  who  use 
it  for  separating  verdigris  from  copper,  prefer  that  which 
is  gray;  it  is  also  employed  in  painting  and  medicine. 

Hydro-Chlorate  of  Cinchosine.  Crystallizes  in 
little  elongated  prisms;  it  is  much  more  soluble  than  the 
sulphate  of  the  same  base,  and  is  composed  of  cinchonine 
1 00,  hydro-chloric  acid  8*90. 

Hydbo-Chlobate  of  Mobphinb.  Very  bitter,  crys- 
tallizable.  It  is  obtained  like  the  preceding,  by  combining 
directly  the  base  with  diluted  acid,  and  evaporating  the 

salt  by  a  slow  heat. 

Hydbo-Cyanates.  Salts  resulting  from  the  combina- 
tion of  hydro-cyanic  acid  with  ammonia  or  vegetable 
bases.     For  metallic  hydro-cyanates,  see  Cyanides* 

Hydro-Cyanatb  of  Ammonia.     Its  crystals  are  in 
cubes,  or  resemble  fern  leaves  ^U  is  excessively  vol 
and  easy  to  be  decomposed  by  the  action  of  fire..*, 
obtained  by  a  direct  process. .  Jfijua  salt  has  been 
only  by  Gay-Lussac.  *  jf    : 

. ■» 
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Hydrq-Fekho-C  vacates.  Combination  of  the  by. 
dro-ferro-cyanic  acid  with  bases.  For  the  metallic  hy- 
dro-ferro.eyanates,  see  Ferro-Cyanates. 

Hytjso-Fekro.Cyanate  of  Ammonia.  This  salt  is 
prepared  like  ilie  ferro.cyanate  of  time.  Exposed  to  the 
;iclion  of  heat  in  a  retort,  the  hydro-cyanate  of  ammonia 
sublimes,  and  ihe  residue,  which  is  composed  of  the  cya- 
nide of  iron,  decomposes  into  nitrogen  gas,  and  a  carbu- 
ret of  iron,  which,  when  heated  to  redness,  unite.  (See 
iim.  de  Chimie,  et  de  Physique.,  tome  XV.  p.  225.) 

Hydro-Flu atks.  These  are  salts  formed  by  the  com- 
bination of  hydro-fluoric  acid  with  the  pure  alkalies. 
With  muriate  of  lime  a  thick  precipilaie  is  formed,  which 
yields,  when  heated  with  strong  sulphuric  acid,  the  hy- 
dro-fluoric acid. 

Hydbo-Flfath  of  Ahmonia.  This  neutral  salt  is 
soluble  in  water,  slightly  so  in  alcohol;  it  acta  rapidly 
upon  glass  even  when  dry.  It  is  prepared  by  mixing  in 
a  platinum  crucible,  one  part  of  muriate  of  ammonia, 
and  2i  parts  of  fluoride  of  sodium,  in  a  state  of  dry 
powder ;  on  applying  a  gentle  heat,  the  hydro-fluate  of 
ammonia  sublimes,  and  condenses  in  small  prisms  on  the 
lid  of  the  crucible,  which,  during  the  operation,  must  be 
kept  cool. 

Hydho.Fluate  of  Lithia.  The  acid  and  neutral  hy- 
dro-fluates  of  this  substance,  are  sparingly  soluble  in 
water. 

Hydho-Fltjate  of  Potassa.  (Bi-Hydro-Flualc.) 
Forms  rectangular  crystals.  It  is  soluble  in  water,  de- 
composes by  heat,  and  reddens  vegetable  colours.  It 
consists  of  two  equivalents  of  acid,  and  one  of  potassa. 
The  hydfo-fiuate  contains  only  one  portion  of  acid,  united 
(o  one  of  potassa ;  it  is  prepared  by  super-saturaling  car- 
bonate of  potash  with  hydro-fluoric  acid,  evaporating  tht 
solution   to  dryness,  and  heating  it   until  the   excess  of 


acid  a  expelled.     This  wit  has  Ihe  properties  of  alkali 
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Hydko-Fmtate  of  Soda.  The  acid  hydro-fluate  crys- 
tallizes in  transparent  rhombs,  has  a  sharp  sour  taste, 
and  is  sparingly  soluble  in  cold  water.  The  neutral, 
commonly  crystallizes  in  cubes,  is  almost  insoluble  in 
alcohol,  is  sparingly  soluble  in  water  even  at  an  elevated 
temperature.  These  salts  are  prepared  like  the  pre- 
ceding. 

Hydbogex.  (Hydrogene.)  A  word  derived  from  the 
Greek,  signifying  to  produce  water,  which  it  does  by  an 
union  with  oxygen.  A  gas,  colourless,  insipid,  inodo- 
rous. Its  specific  gravity  compared  to  that  of  air,  is  but 
0*0668.  Upon  this  property  is  founded  the  theory  of 
aerostatic  balloons ;  it  also  enables  the  chemist  easily  to 
transfer  the  gas  from  one  bell-glass  to  another,  as  by  its 
levity  it  takes  the  upper  part,  pressing  down  the  atmo- 
spheric air  with  which  the  bell-glass  might  be  filled,  in 
the  same  manner  as  gases  usually  rise  through  water, 
and  fill  the  receivers.  Hydrogen  gas,  though  itself  very 
inflammable,  extinguishes  combustion. 

This  gas  experiences  no  alteration  by  the  most  intense 
heat,  except  in  expansion.  At  the  ordinary  temperature 
it  does  not  combine  with  oxygen  ;  these  gases  may  for  a 
long  time  remain  mixed  without  uniting ;  but  if  the  tem- 
perature is  raised  to  a  red  heat,  combination  takes  place 
in  the  proportion  of  1  part  of  hydrogen,  and  one  of  oxy- 
gen, forming  water.  Combination  is  also  instantaneous, 
if  into  a  eudiometer  containing  a  mixture  of  these  two 
gases,  an  electric  spark  is  introduced.  If,  after  having 
over  water  filled  a  flask  with  two  parts  of  hydrogen  and 
one  of  oxygen,  and  surrounded  it  with  a  cloth,  a  lighted 
taper  is  presented  to  the  opening  of  the  flask,  a  violent 
detonation  will  take  place ;  this  is  owing  to  the  liquefac- 
tion of  the  two  gases,  and  also  to  the  expansion  of  the 
water,  which,  brought  into  a  state  of  vapour  by  tige  heat, 
occupies  much  more  space  than  was  required  for  the  sim- 
ple mixture  of  the  gases.    Instead  of  mixing  the  gases 
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in  a  flask,  they  may  be  introduced  into  a  vessel  contain- 
ing soap-suds ;  this  is  done  by  first  rilling  with  the  gases 
a  bladder  furnished  with  a  stop-cock  ;  the  soap-suds  in 
made  to  froth,  and  the  surface  becomes  covered  with 
bubbles,  by  the  introduction  of  the  gases ;  these  bubble* 
will  he  set  on  fire,  and  produce  a  series  of  detonat 
by  applying  a  lighted  taper,  which  may  be  o 
the  end  of  a  stick. 

Biot  has  shown  that  a  combination  of  oxygen  and  h 
drogen  gases  may  he  effected  by  powerful  compression. 
Notwithstanding  the  inflammable  nature  of  hydrogen,  ii 
cannot  take  fire  through  a  close  metallic  net-work.  Sii- 
H.  Davy,  in  discovering  this  fact,  was  led  to  the  inven- 
tion of  his  safety  lamp,  which  is  of  the  highest  importance 
to  miners,  whose  lives,  previous  to  this  invention,  were 
ollen  sacrificed  by  sudden  explosions  of  this  gas,  c 
by  its  contact  with  the  flame  of  iheir  torches.  Doberc 
has  recently  discovered,  that  in  directing  through  t 
spheric  air  a  current  of  hydrogen  upon  spongy  p. 
palladium,  or  rhodium,  the  metal  reddens  and  forms  water. 
Hydrogen  unites  with  sulphur,  chlorine,  carbon,  phospho- 
rus, selenium,  iodine,  nitrogen,  potassium,  tellurium,  and 
arsenic.  This  gas  is,  of  all  combustible  bodies,  thai 
which  in  burning  produces  the  most  heal ;  when  the 
flame  of  hydrogen  mixed  with  oxygen  is  directed  upon 
metallic  substances,  there  are  few  that  are  not  imme- 
diately fused. 

Hydrogen  is  one  of  the  most  generally  diffused  sub- 
stances in  nature ;  it  enters  into  the  composition  of  all 
animal  and  vegetable  substauces,  of  water,  all  the  hydra- 
cids,  of  ammonia,  &c.  It  is  obtained  as  follows  i  Into 
a  flask  with  two  tubulures  are  put  pieces  of  zinc,  with  a 
little  water ;  to  one  of  the  tubulures  is  fitted  a  tube  which 
communicates  with  the  pneumatic  cistern ;  through  tht 
other  tubulure  is  poured  sulphuric  acid ;  a  lively  effer- 
vescence occasioned  by  the  decomposition  of  the  wate 
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takes  place ;  the  tubulure  is  left  unstopped  for  a  short 
time,  in  order  that  the  first  portions  of  gas,  which  are 
mixed  with  atmospheric  air,  may  pass  out;  receivers 
filled  with  water  are  placed  on  the  shelf  of  the  cistern ; 
the  gas  by  its  levity  displaces  the  water,  and  fills  the  re- 
ceivers.  Hydrogen  gas  may  also  be  prepared  with  iron 
filings.  The  aeronauts  follow  the  same  process  in  infla- 
ting their  balloons.  This  gas  was  discovered  in  the  be- 
ginning'of  the  17th  century,  and  was  studied  in  1777  by 
Cavendish,  who  called  it  inflammable  air. 

Hydrogen  Arseniuretted.  (Hydrogene  Arsenique'.) 
A  colourless  gas,  of  an  insupportable  odour ;  its  specific 
gravity  according  to  Davy  is  0*5552.  It  has  no  action  upon 
vegetable  colours ;  its  action  upon  the  animal  economy 
shows  it  to  be  among  the  most  deleterious  of  all  substances. 
Professor  Gehlen,  having  breathed  a  certain  quantity  of  this 
gas,  was  seized  with  vomiting,  chills,  great  debility,  and 
after  nine  days  died  in  appalling  agonies.  Arseaiuretted 
hydrogen  seems  not  to  be  decomposed  at  the  ordinary 
temperature.  M.  Stromeyer  liquefied  it,  by  exposing  it 
to  a  cold  below  zero  ;  heated  with  a  sufficient  quantity  of 
oxygen  gas,  it  is  transformed  into  water  and  deutoxide  of 
arsenic.  When  a  mixture  of  arseniuretted  hydrogen  and 
oxygen  are  inflamed  in  a  flask,  there  is  a  powerful  deto- 
nation, a  formation  of  water,  and  a  deposite  either  of  the 
oxide  of  arsenic  or  the  hydruret  of  arsenic.  Chlorine 
rapidly  decomposes  it,  the  hydrogen  uniting  with  it  to 
form  hydro-chloric  acid.  This  gas,  according  to  Stro- 
meyer, is  composed  of  10*89  of  arsenic,  and  1*24  of  hy- 
drogen. 

It  is  obtained  by  exposing  to  gentle  heat  a  mixture  of 
equal  parts  of  tin  and  arsenic  with  four  or  five  parts 
of  hydro-chloric  acid;  gas  disengages  by  the  decom- 
position of  the  acid,  and  the  chloride  of  tin  regains. 
In  order  to  avoid  respiring  it,  it  is  collected  in  flasks 
over  the  hydragiro-pneumatic   cistern.      This  gas  ha? 
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been  the  object  of  the  successive  researches  of  Scheek. 
Proust,  Tromsdorff,  and  Stromeyer. 

Hydrogen  BoRRtitETTED.  Although  the  affinity  of 
boron  for  hydrogen  is  slight,  yet  by  mixing  1  part  of  bo- 
rede  acid  with  4  parts  of  iron -filings,  exposing  them  in  a 
crucible  for  half  an  hour,  dissolving  the  resulting  maw 
in  hydro -chloric  (muriatic)  acid,  this  gas  is  produced. 
Tt  burns  with  a  yellow  flame  and  white  fumes,  giving 
out  an  odour  like  arsenic.  It  was  discovered  by  Gmelin. 

Hydrogen  Carbwrktted  (Deuto.)  See  Carbvretted 
Hydrogen  (Deuto.) 

Hydrogen  Cabburetted  (Per  or  Quadri.  )  See  Car* 
twretted  Hydrogen  (Per.) 

HsDRoc.us  Phospih"rktt::h  (Pun.)  See  Phmphurct- 
ted  Hydrogen. 

Hydrogen  PoTASBtfRETTEB.  Sec  Potasmi  retted  Hy- 
drogen,  . 

Hydrogen  Bel kthj retted.  Sec  Selenuretted  Hydro- 
gen.  . 

Hybrogen  Sulphuretted.  See  Sulphuretted  Hydro- 
gen. 

Hydrogen  Tell ui;t;tted.     See  TeVwretted  Hydrogen. 

Hydro. Suleniates.  Ber/elius  has  ascertained  thai 
hydro -selenic  acid  unites  with  tlic  alkalies,  forming  soluble 
compounds  which  resemble  the  hydro -sulphates,  and  pre- 
cipitate the  salts  of  the  common  metals.  They  un  ban  ■ 
ever  but  little  known. 

Hydro-Sulphates.  (Hydro-Sulfates.)  Hydro-md- 
phurets.  Combinations  of  sulphuretted  hydrogen  with 
ammonia  and  vegetable  alkalies.  For  metallic  hydro- 
sulphates,  see  Suiphurets. 

Hvi>ro- Sulphate  of  Ammonia.  (Hydto -sulfate  d'Am- 
notnqmue.)  Hudrnsttlpkuret  of  ammonia.  A  white  salt, 
iranslucid,  crystallizing  in  transparent  scales.  It  is  inso- 
luble,, but  so  volatile  that  at  the  ordinary  temperature  it 
subli'mea  to  the  upper  part  of  the  flask  in  which  it  is  con- 
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tained.  It  is  decomposed  in  the  air  by  absorbing  oxygen, 
and  passes  to  the  state  of  a  sulphuretted  hydro-sulphate. 
This  salt  is  formed  in  nature  by  a  decomposition  of  ani- 
mal substances-;  it  is  obtained  in  laboratories  by  com- 
bining directly  ammoniacal  gas  with  sulphuretted  hydro- 
gen at  a  very  low  temperature.  For  this  purpose,  the 
two  dry  gases  are  introduced  by  tubes  into  a  flask  sur- 
rounded with  ice ;  this  flask  has  a  third  tube  which  is 
placed  under  mercury,  in  order  to  give  vent  to  the  ex- 
cess of  the  gases,  and  at  the  same  time  avoid  contact  with 
the  air.  As  the  hydro-sulphate  of  ammonia  is  often  used 
as  a  re-agent,  it  is  sometimes  prepared  in  a  liquid  state 
by  saturating  liquid  ammonia  with  a  current  of  sulphuret- 
ted hydrogen. 

Hydro-Sulphurets.  See  Hydro-Stdphates  and  Sul- 
phurets. 

Hydrurets.  (Hydrures.)  Under  this  name  are  de- 
signated the  solid  products  not  acid,  formed  by  a  com- 
bination of  hydrogen  and  a  simple  substance. 

Hydruret  Ammoniacal  of  Mercury  and  Potash. 
Thenard  and  Gay-Lussac  have  given  this  name  to  a  com- 
pound, discovered  by  M.  Seebeck,  consisting  of  mercury, 
potassium,  hydrogen,  and  ammonia.  When  into  concen- 
trated liquid  ammonia  is  introduced  a  liquid  amalgam  of 
mercury  and  potash,  or  of  mercury  and  soda,  the  amal- 
gam increases  greatly  in  volume,  takes  a  butter-like  con- 
sistence, and  preserves  its  metallic  brilliancy.  Accord- 
ing to  Thenard  and  Gay-Lussac,  the  water  of  ammonia 
is  decomposed,  its  oxygen  unites  to  a  portion  of  the  po- 
tassium or  sodium,  in  order  lo  form  potash  or  soda,  which 
dissolves,  while  the  hydrogen  unites  to' the  amalgam,  thus 
forming  the  hydruret.  (See  Tratit  de  CMmie  de  M. 
Thenard.) 

Hydruret  of  Arsekic.  (Hydrure  d' Arsenic.)  Red- 
dish brown,  solid,  inodorous,  insipid ;  it  is  not  decom- 
posed by  red  heat ;  it -absorbs  oxygen  at  a  high  tempera- 
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turc,  becoming  water  and  the  deutoxide  of 
is  obtained  by  passing  a  little  chlorine  into  flaeka  contain- 
ing arseniuretted  hydrogen  ;  there  is  aii  immediate  for- 
mation of  hydro-chloric  acid  ;  at  the  same  time  the  ny- 
druret  of  arsenic  is  deposited  on  the  aides  of  the  vessel, 
Discovered  and  studied  by  Davy,  Thenard,  and  Gay- 
Lussac. 

Hybruhet  of  Potassium.  {Hi/ilrure  de  Potatfim.) 
Gray,  solid,  without  a  metallic  appearance,  is  decom- 
posed by  a  slow  mild  heat  ;  all  the  hydrogen  disengages, 
leaving  the  potassium  free  ;  mercury,  assisted  by  heat, 
I'asily  decomposes  it;  the  hydrogen  is  disengaged,  noil 
the  mercury  amalgamates  with  the  potassium.  Disco- 
vered by  Thenard  anil  Gay-Lussac. 

Hydrl'bet  of  Si'Li'HFR.  (Jlylriire  de  Soufrc.)  A 
(hick  liquid,  heavier  than  water, 

analogous  to  sulphuretted  hydrogen.      It  may  he  decom- 
posed into  sulphur  and  sulphuretted  hydrogen;   it  is  there 
fori'   supposed  to  be  composed  of  two  subst: 
obtained  by  pouring  hydro-chloric   acid 
sulphuret   of  potassium  ;   the   hydruret  of  sulph; 
at  the  bottom  of  the  vessel.      It  can  be  preserved  only 
mixing  it  with  it  a  little  hydro-chloric  acid,  and 
it  in  a  bottle  closely  corked. 

HvoRuitET    of  Ti:  [.lithium,       (Hydrure   de    Tell 
Discovered  by  Hitter  :   it  is  very  little 
and  in  appearance  resembles  the  hydi 
•liscoverer  obtained  ii  by  attaching  to  the   extremity 
the  negative  wire  of  the  voltaic  pile  a  small  fragment 
tellurium,  plunging  this  into  water,  and  there  fc 
communication  with  the  extremity  of  the  positive 
Ity  the  decomposition  of  water,  hydro; 
state  combines  with  tellurium. 

Hygrometer.     (From  the  Greek  words  vgros  r, 
and  matron  a  measure.)     An  instrument  |-  — 


•lejrreps  of  moisture  in  the  atmospli 
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Hypo.    From  the  Greek  irpo,  tadeiy  or  less ;  thus, 

hypo-sulphuric  acid  contains  less  oxygen  than  sulphuric 

acid,  dec.     The  opposite  of  super,  above. 

f:         Htosciamin.      (Hyotciamme.)      A  name   given  by 

es     Brande  to  a  substance  which  is  obtained  from  the  black 

k     ken  bane  (Hgomnamus  niger)  by  means  of  potash,  and  by 

him  believed  to  be  of  an  alkaline  nature. 


Indigo.  Colouring  matter,  solid,  without  taste  or  odour, 
of  a  purple  blue,  volatilizes  partially  with  heat,  under  the 
form  of  violet  vapours  similar  to  those  of  iodine.  If  nei- 
ther dissolves  in  water,  ether,  or  alcohol,  except  when 
the  latter  is  heated.  It  dissolves  by  the  aid  of  gentle 
heat  in  concentrated  sulphuric  acid ;  its'  use  in  dyeing  is 
in  part  founded  on  this  property.  Nitric  acid  dissolves  it 
easily.  ~  If  by  using  deoxygenating  substances  a  portion 
of  oxygen  is  taken  from  indigo,  it  loses  its  fine  colour, 
becomes  yellow,  and  can  then  be  easily  dissolved  in 
slightly  alkaline  water ;  if  this  solution  is  agitated  in  con. 
tact  with  the  atmosphere,  it  regains  the  oxygen  it  had 
lost,  and  becomes  blue.  Sulphuretted  hydrogen  appears 
to  be  the  substance  which  deoxygenates  it  with  the  most 
facility,  acting  upon  it  at  the  ordinary  temperature.  In. 
digo  is  extensively  employed  in  dyeing ;  Gay-Lussac 
used  it  to  determine  with  precision  the  degree  of  strength 
of  the  chloride  of  lime.  It  exists  in  the  leaves  of  many 
species  of  plants,  but  is  chiefly  obtained  from  the  Indigo* 
ftra  tinctoria.  The  leaves  of  this  plant  are  fermented 
under  water  in  large  tubs ;  the  liquor  becoming  acid,  is 
covered  with  irised  pellicles ;  it  is  then  decanted,  and 
mixed  with  lime  water.  A  deposite  is  formed,  which-, 
when  washed  and  dried,  is  the  indigo  of  commerce.    In 
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order  to  obtain  it  perfectly  pun,  it  should  be  heated  it 
closely  cowered  silver  crucible.  It  soon  volatili'/.es,  and 
depositee  purple  crystals.  In  this  stale  it  is  composed  of 
carbon  73-26,  azote  13-81,  oxygen  10-43,  hydrogen 
2-50.      (Leroger  and  Dvmas.) 

Ink.  (Encre.)  Common  ink  is  water  which  by 
means  of  gum  holds  in  suspension  a  combinatio 
nin,  gallic  acid,  and  oxide  of  iron  ;  this  combination  if 
eaiily  obtained  by  macerating  in  a  sufficient  quantity  of 
water  equal  pans  of  powdered  nutgall  and  sulphate  of 
iron,  afiewards  adding  gum  in  suitable  proportions. 

I>k  for  Printing.  (Encre  des  Imprinteurs.)  A  mis- 
lure  of  oil  and  lampblack. 

Ink  Sympathetic.  (Encre  de  Sympatkie.)  Prepa- 
rations for  writing  on  paper,  which  become  visible  either 
by  contact  with  some  other  substance,  or  by  being  heat- 
ed. In  the  first  case,  if  a  solution  of  a  salt  of  lead  is 
used  for  writing,  the  letters  arc  not  visible  until  exposure 
to  a  sulphurous  vapour  renders  them  black.  In  the  s 
cond  case,  a  solution  of  hydro-chlorate  (muriate)  of  co- 
ball  being  rose-coloured,  cannot  be  seen  upon  rose- 
coloured  paper,  until  the  letters  are  heated  ;  they  then 
become  blue. 

Inulik.  (Inuline.)  A  vegetable  substance,  white  and 
pulverulent,  presenting  physical  and  chemical  characters 
similar  to  starch.  It  however  differs  from  il  in  some 
respects,  as  when  dissolved  in  warm  water  it  precipitates 
on  cooling  and  does  not  become  blue  by  the  action  of 
iodine.  It  was  discovered  by  Rose  in  the  parts  of  the 
i-lefiiiiipiiiie,  (Inula  helenium)  and  has  since  been  found 
in  those  of  several  other  plants.  It  is  obtained  by  making 
a  strong  decoction  of  the  roots,  leaving  it  to  stand  and 
then  washing  the  deposite,   which  is  inulin,    with  cold 

Iodates.  They  are  little  soluble  in  water,  most  of 
them  are  wholly  insoluble  ;  all  are  decomposed  by 
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L  heat,  by  sulphurous,  sulphuric,  and  muriatic  acids  and 
powerful  oxides,  if  not  at  the  ordinary,  temperature,  with 
a  little  increase  of  heat.  In  the  iodates  the  quantity  of 
the  oxygen  of  the  oxide  is  to  the  quantity  of  the  oxygen 
of  the  acid  as  1  to  5. 

Iodate  of  Ammonia.  (Iodate  aVAmmoniaque.)  Gay- 
Lussac,  to  whom  we  are  indebted  for  the  discovery  and 
study  of  its  properties,  obtained  it  by  saturating  iodic 
acid  withv  liquid  ammonia.  It  is  precipitated  in  little 
granular  crystals,  which  on  burning  detonate  with  a  hiss, 
ing  noise,  diffusing  vapours  of  iodine. 

According  to  this  celebrated  chemist,  it  is  composed  oi 
iodic  acid  100,  ammonia  10*94,  or  in  volume  of  2  vol.  of 
ammoniacal  gas,  1  of  vapour  of  iodine,  2*50  of  oxygen. 

Iodate  of  Barytes.  (Iodate  de  Baryte.)  White, 
pulverulent,  insoluble.  It  is  obtained  by  double  de- 
composition ;  it  consists  of  100  of  acid,  46*34  of  barytes. 

Iodate  of  Lime.  (Iodate  de  Chaux.)  Crystallizes  in 
small  quadrangular  prisms. 

Iodate  of  Potash.  (Iodate  de  Potasse.)  White,  crys- 
talline, fuses  upon  burning  coals,  dissolves  in  14  parts  of 
cold  water ;  is  formed  of  77*754  of  acid  and  22*246  of 
the  base.  It  is  obtained  by  agitating  a  mixture  of  iodine 
and  a  solution  of  caustic  potash  with  water.  A  very  solu- 
ble hydriodate  and  an  almost  insoluble  iodate  are  formed; 
this  is  purified  with  many  washings  with  alcohol.  In 
order  to  obtain  it  perfectly  pure,  it  must  be  dissolved  in 
boiling  water ;  acetic  acid  is  added  to  saturate  an  excess 
of  alkali ;  it  is  then  crystallized  and  the  washings  with 
alcohol  repeated  to  carry  off  the  acetate  which  may  re- 
main. 

Iodate  of  Soda.  (Iodate  de  Sonde.)  Crystallizes  in 
little  prisms,  often  in  groups,  presents  similar  characters 
to  the  iodate  of  soda,  and  is  obtained  in  the  same  manner : 
it  consists  of  84*1  of  acid  and  15*9  of  the  base. 

Iodate  of  Strootia,     Dissolves  with  difficulty. 
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Iodine,  A  simple  body,  solid,  brittle,  of  an  udoiu 
analogous  to  chlorine,  colour  bluish  gray,  possesses  a 
metallic  lustre  and  a  lamellar  texture.  Its  specific  gra 
vity  is  4-946.*  It  colours  the  skin  a  brownish  yellow. 
Iodine  is  volatile ;  if  submitted  to  the  action  of  heat  ii 
melts  at  224°.  Its  vapour  is  of  u  beautiful  violet  colour. 
It  exhibits  the  electrical  property  of  oxygen  in  a  higli 
degree ;  of  course  these  two  bodies  cannot  be  direct]} 
combined.  Its  affinity  tor  hydrogen,  on  the  contrary,  b 
very  great;  and  it  combines  with  most  of  the  simple 
bodies.  It  decomposes  water  through  the  medium  of  an 
alkali,  acts  also  upon  the  greatest  part  of  hydrogunaied 
substances.  It  unites  with  starch  in  different  propor- 
tions, giving  a  beautiful  blue  colour  to  the  combination* 
For  the  discovery  of  this  substance  we  are  indebted  to 
M.  Courtois,  a  manufacturer  of  soda  at  Paris,  but  foi 
tile  investigation  of  its  properties  to  Gay-Lussac.  It 
exists  in  sea-weeds  and  sponges.  It  is  usually  obtained 
from  the  mother-wafer  furnished  by  the  soda  of  sea- 
weed; these  waters  contain  iodine  united  to  hydrogen 
unci  potash ;  they  are  treated  with  sulphuric  acid  and  the 
peroxide  of  manganese,  the  mixture  being  put  into  ii 
retort  and  slightly  heated  iodine  is  deposited  in  the 
adopter  and  neck  of  the  retort.  It  is  purified  by  di»- 
tilling  it  again  with  a  mild  alkaline  water.  It  is  cm 
ployed  in  medicine  and  as  n  re-agent  in  chemistry. 

Iodide  of  Ammonia,  (lodure  d' Ammonia'/ ue.)  Wt 
discovered  by  Colin.  It  is  a  viscous  liquid,  shining,  of ; 
darkish  brown  colour ;  in  contact  with  water  it  is  trans- 
formed into  a  soluble  hydriodnte  and  a  fulminating  it 
jf  azote  which  is  precipitated.  The  iodide  of 
s  obtained  by  bringing  ammoniacal  gas  in  contact  will 

Iodide  of  Nitkogex.     (lodure  d' Azote.)        Pulv«i 
lent,  dark  brown,  detonates  by  the  slightest  shock  ;  it 


" 


*  According  to  Thompson  it 
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obtained  by  treating  iodine  at  the  ordinary  temperature 
with  liquid  ammonia,  a  soluble  hydriodate  of  ammonia  is 
fonnad,  and  iodine  is  precipitated.  It  is  collected  upon 
a  filter,  and  is  composed  of  5*8544  iodine,  156*21 
azote  (nitrogen),  or  in  volume  of  1  of  azote,  and  3  of 
vapour  of  iodine. 

Iodides  Mbotallic.  (Iodure*  M&aWques.)  Iodine 
combines  with  moat  of  the  metals;  having  considered 
the  hydro-chlorates  (muriates)  as  chlorides,  and  the  hydro- 
sulphates  as  sulphurets,  we  shall  necessarily  consider  the 
hydriodates  as  iodides ;  according  to  Thenard  the  iodides 
which  can  dissolve  in  water  become  by  this  process  hy- 
driodates ;  according  to  Dulong  many  iodides  can  be  dis- 
solved in  water  without  producing  its  decomposition.  As 
all  the  phenomena  which  these  bodies  present  may  be  ex- 
plained  according  ttf  either  hypothesis,  we  use  the  terms 
hydriodates  and  soluble  iodides  as  synonymous. 

Iodide  of  Antimony.  (Iodure  d? Antimoine.)  Is  ob- 
tained by  treating  antimony  with  an  excess  of  iodine. 
In  contact  with  water  it  decomposes,  giving  place  to  hy- 
driodic  acid  which  dissolves,  and  the  oxide  of  antimony 
which  is  precipitated  ;  chlorine  decomposes  it  at  a  high 
temperature  ;  concentrated  nitric  acid  disengages  the 
iodine  and  the  antimony  is  oxidized. 

Iodide  of  Barium.  {Iodure  de  Barium.).  •  Very  solu- 
ble in  water ;  crystallizes  in  acicular  prisms.  Exposed 
to  an  elevated  temperature  and  submitted  to  contact  with 
atmospheric  air,  it  absorbs  oxygen ;  the  barium  oxidizes, 
u  portion  of  iodine  is  disengaged,  and  a  sub-iodide  of  ba- 
rytes  is  formed.  Iodide  of  barytes  is  obtained  by  agitat- 
ing iodine  in  a  solution  of  barytes,  filtering  it  in  order  to 
separate  the  insoluble  iodate,  and  crystallizing  the  iodide 
(hydriodate) ;  it  is  afterwards  moderately  heated  to  drive 
off  the  water  of  crystallization,  which  we  must  consider 
as  combined  with  it  if  we  regard  it  as  a  hydriodate. 

22 
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Iodide  of  Bismuth.  (lodurede  Bismuth.)  Ix  obtain 
cd  like  thai  of  antimony,  or  ralher  by  pouring  a  solution 
of  the  iodide  of  potassium  into  a  solution  of  the  nitrate  of 

k  bismuth  ;  nitric  acid  drives  oil"  the  iodine  and  forms  a 
nitrate. 
Iodide  of  Calcifm.  (lodvre  de  Calcium.)  Very  solu- 
ble in  water,  susceptible  of  crystal iization ;  it  b  obtained 
by  a  process  similar  to  that  of  the  iodide  of  barium,  and  is 
affected  by  heal  in  the  same  manner. 

»  Iodide  of  Copper,  (lodurede  Cuivre.)     Little  fcnowo  ; 

it  may  be  prepared  either  directly  or  by  double  decom- 
position. 
Iodide  of  Iron.  (lodure  de  Fer.)  ErowD,  styptic, 
very  soluble ;  may  be  prepared  directly,  or  rather  by- 
bringing  iron  and  iodine  in  contact,  at  liie  ordinary  tem- 
perature, through  the  medium  of  water. 

t  Iodide  of  Lead.  (lodure  de  Plomb.)  Little  known, 
is  obtained  by  pouring  a  solution  of  the  iodide  of  potas- 
sium into  a  solution  of  the  acetate. 
Iodide  of  Mercury.  (lodvre  de  Mercure.)  Mercury 
combines  with  iodine  in  two  proportions  :  Proto.iodtde  is 
of  a  greenish  yellow  colour,  insoluble  in  water  ;  it  is  ob- 
tained by  -pouring  a  solution  of  the  iodide  of  potassium 
into  a  solution  of  the  proto-nilratc  of  mercury,  filtering 
and  washing  the  precipitate.  Deutu-iodide  is  of  a  beau- 
tiful red,  fusible  and  susceptible  of  volatilizing  ;  il  is  then 
lamellar  and  very  brilliant,  and  is  obtained  by  pouring  a 
solution  of  the  iodide  of  potassium  into  a  solution  of  the 
deuto-chloride  of  mercury.  It  is  employed  in  medicine. 
Iodide  of  Potassium,  (lodure  dc  Potassium.)  Colour- 
less, susceptible  of  crystallization,  fusible,  and  volatile 
above  red  heat ;  very  soluble  in  water,  decomposable  by 
nitric  and  sulphuric  acids.  It  is  formed  of  100  of  mer- 
cury and  20-425  of  iodine.  It  is  obtained  by  agitating 
iodine  in  a  solution  of  caustic  potash,  fdtering  it  and  evapo, 
rating  the  liquor. 
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Iodide  of  Silver.  (Iodure  d?  Argent.)  It  is  obtained 
tike  that  of  antimony,  is  insoluble  in  ammonia,  has  no 
action  upon  water,  is  decomposed  by  chlorine,  by  nitric, 
and  concentrated  sulphuric  acids. 

Iodide  of  Sodium.  (Iodure  de  Soude.)  Colourless, 
very  soluble  in  water,  crystallizes  in  rhomboidal  prisms 
which  contain  much  of  the  water  of  crystallization ;  it 
loses  this  water  on  being  exposed  to  heat,  fuses  and  vola- 
tilizes.    It  is  obtained  like  the  iodide  of  potassium. 

Iodide  of  Strontium.  (Iodure  de  Strontium.)  Very 
soluble,  crystallizes  in  acicular  prisms ;  exposed  to  the 
action  of  caloric,  it  exhibits  the  same  phenomena  as  the 
iodide  of  barium,  and  is  obtained  in  the  same  manner. 

Iodide  of  Tin.  (Iodure  d'Etam.)  Is  prepared  like 
that  of  antimony,  and  possesses  similar  properties. 

Iodide  of  Zinc.  (Iodure  de  Zinc.)  Is  obtained  by 
heating  zinc  with  an  excess  of  iodine,  or  by  boiling  water 
with  iodine  and  an  excess  of  this  metal ;  afterwards 
heating  the  uncrystallizable  liquor  which  resulted  from 
the  first  operation  ;  when  it  has  lost  its  water  of  crystal- 
lization it  volatilizes,  and  crystallizes  in  very  fine  colour- 
less prisms ;  but  if  heated  in  contact  with  the  air,  it  is 
transformed  into  iodine  and  an  oxide  of  zinc. 

Iridium.  This,  of  all  metals,  combines  with  other 
substances  with  the  greatest  difficulty ;  it  is  a  white  metal, 
not  fusible  ;  its  density  is  not  known,  it  has  hitherto  been 
combined  with  but  a  small  number  of-  substances.  Nitro- 
muriatic  acid  does  not  act  upon  it ;  potash  acts  upon  it  at 
a  very  high  temperature.  It  is  a  very  rare  substance, 
and  has  been  found  only  in  combination  with  osmium  in 
platina  ore.     (See  Platina.) 

Iron.  (Fer.)  A  metal  of  a  bluish  gray  colour,  some- 
times granular,  sometimes  lamellar,  very  ductile  and 
malleable.  It  has  great  tenacity,  is  very  magnetic ;  its 
specific  gravity  is  7*788.  It  melts  at  a  high  temperature, 
its  affinity  for  oxygen  is  such  that  at  a  high  temperature 
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it  takes  it  from  potassium  ami  even  sodium,  and  forml 
many  oxides  even  at  at  the  ordinary  temperature.  It  il 
the  only  metal  that  has  hitherto  heen  combined  with  carl 
bon  ;  mis  combination  is  called  plumbago;  steel  i 
per-carburet  o£  iron.  Iron  combines  with  most  combtmi-1 
hie  non-metallic  substances,  and  forms  alloys  with  n 
metals  ;  it  decomposes  water  at  the  ordinary  tempera- ' 
lure,  only  in  proportion  as  this  water  contains  air  < 
oxygen  ;  a  low  oxide  is  thus  formed,  which  by  it 
with  the  metal  appears  to  develope  sufficient  electricity 
to  continue  the  decomposition.  Nitric  acid  dissolves  it. 
producing  a  certain  quantity  of  the  nitrate  of  ammonia. 
The  solution  of  the  protoxide  of  irou  forms  with  tile  alka- 
lies a  white  precipitate  which  becomes  green  by  contact 
with  the  atmosphere,  afterwards  a  darker  green,  and  then 
red.  It  forms  with  the  ferrurctted  hydro-cyanate  of  pot- 
ash, a  white  precipitate  which  becomes  blue  by  contact 
with  the  air  ;  it  is  not  precipitated  by  nutgalls,  but  tin 
solution  is  coloured  by  the  air  a  violet  blue.  At  the  second 
degree  of  oxidation  the  solution  of  iron  is  precipitated 
dark  green  by  the  alkalies,  sky  blue  by  the  hydro-cya- 
nate of  potash,  and  deep  blue  by  nutgalls.  Iron  is  found  in 
nature  in  various  states  ;  those  in  which  it  is  wrought  bit 

iron,    carbonated,  oxidulated,  otigist,   hematite. 

t  is  found  combined  with  sulphur  and  arsenic  in 
:e  of  a  salt,  but  these  last  two  minerals  are  not 
wrought.     In  order  to  obtain  iron  from  its  combinations, 

is  roasted,  or  pulverized  when  it  is  earthy,  and 
treated  with  charcoal  at  a  very  high  temperature,  in  the 
peculiar  furnaces,  called  limits  fourueatix:  When  th<* 
mineral  is  siliceous,  carbonate  of  lime  is  added  (called 
cussine)  in  order  to  facilitate  the  fusion  ;  but  if  silex  u 
wanting,  an  argillaceous  solvent  (called  crbue)  is  added  ; 
in  proportion  as  the  iron  is  reduced  it  passes  i 
crucible  or  lower  part  of  the  high  furnace  ;  and  \ 
this  part  is  filled,  the  melted  matter  flows 
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fir  made  in  the  sand,  and  the  elongated  mass  which  results 

a  »  called  the  gense,  or  melting ;  this  is  exposed  to  a  very 

s  high  temperature  in  order  to  bum  a  little  carbon  which  it 

ri  contains,  and  to  reduce  a  quantity  of  oxide  ;  it  is  many 

J  times  successively  hammered,  in  order  to  separate  the 

J  vitrified  matter  (laUier)  which  is  coloured  green  by  the 

/  oxide  of  iron, 

i  Ihon  White.     (Ferblanc.)    Ancient  name  fbr  tin. 


j. 


Jelly  Vegetable.  (GeUe  V4g4tale.)  Vegetable  jelly. 
A  colourless  substance,  of  an  appearance  similar  to  gum, 
soluble  in  hot  water,  and  almost  insoluble  in  cold.  It  exists 
abundantly  in  some  fruits,  such  as  apples,  cherries,  cur- 
rants;  &c  ;  it  is  very  difficult  to  obtain  it  in  a  stater  of 
purity,  as  a  little  of  the  colouring  matter  of  the  fruits  is 
always  retained.  By  being  left  too  long  in  contact  with 
boiling  water,  it  loses  its  gelatinous  appearance.  It  ap- 
pears to  contain  a  little  nitrogen,  which  may  be  owing  to 
the  small  quantity  of  yest  (ferment)  which  jelly  contains. 

Jet.  (Jais.)  So  called  from  the  river  Gaza  in  Asia, 
from  whence  it  came.  It  is  a  black  bituminous  coal,  hard, 
compact,  found  in  great  abundance  in  various  parts  of 
France,  Sweden,  Germany,  and  Ireland.  It  is  brilliant 
and  vitreous  in  its  fracture,  and  capable  of  taking  a  good 
polish  by  friction ;  it  attracts  light  substances,  and  ap. 
pears  electric,  like  amber ;  hence  it  has  been  called  black 
amber. 

Jupiter.  A  name  given  by  the  ancient  chemists  to 
tin,  because  supposed  to  be  in  some  measure,  under  the 
influence  of  that  planet. 
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Kali.     (An  Arabian  word.)     See  Poltuh. 
Kelp.     Incinerated  sea-weed. 

(vermes.     See  Ht/drated  Sulp/iale  of  Antimony. 

Ki  nates.     Combinations  of  kinic  acid  with   bases. 
These  salts  are  scarcely  known,  they  are  not  used. 

Kinine.     See  Quinine. 

Kino.  A  resin  obtained  from  a  tree  growing  in  Africa  i  J 
it  resembles  in  appearance  the  resin  called  dragon's  bloC1  * 
{Sanguis  draconis.)  It  ia  considered  one  of  ihe  most  effi- 
cacious astringent  medicines  of  the  vegetable  kingdom. 


I,. 


,  Labohatokv.  {Zaboratorium.  From  labor,  labour.] 
fn  chemistry  it  signifies  a  place  properly  fitted  up  for  thi- 
performance  of  chemical  operations. 

Lac.  (From  Lac,  lactis)  Milk.  Also  a  vegetable 
substance,  obtained  from  a  plant*  in  the  East  Indies  ;  it  is 
sometimes  called  gum-lac,  slick-lac,  s/tvll-lac,  &c. 

Laitiek.  A  name  by  which  the  French  understand 
rhe  vitrified  matter  which  is  (bund  on  the  surface  of  iron. 
in  a  state  of  fusion. 

Laiton.     Brass.     An  alloyof  copper  with  zinc. 

Lamp  Philosophic.  The  old  chemists  gave  this  name 
(o  the  burning  liydrogeu  gas  which  they  caused  to  issue 
from  a  matrass,  Ihrough  a  small  straight  tube ;  when  the 
hydrogen  gas  had  driven  the  atmospheric  air  from  the 
matrass,  they  applied  a  lighted  taper  to  the  gas ; 
formed  a  lamp  which  burnt  until  all  the  gas  was  disengaj 
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his  experiment  is  made  with  iron  filings,  and  diluted 

Jlphuric   acid,  the  same  as  in  obtaining  hydrogen  gas. 

Lead.  (Phmb.)  A  metal  of  a  bluish  white  colour, 
rilliant,  giving  a  disagreeable  odour  on  rubbing  ;  the 
Pecific  gravity  is  11*352.  Lead  is  malleable  and  ductile. 
ut  it  posesses  little  tenacity,  very  little  elasticity  and  is 
fttle  sonorous.  It  is  one  of  the  most  fusible  of  metals. 
1  ttielts  much  below  red  heat,  and  crystallizes  on  cooling. 
Atmospheric  air  and  dry  oxygen  gas  have  no  action 
upon  it ;  but  if  these  gases  are  humid,  they  soon  tarnish 
l*>  covering  it  with  a  gray  crust  of  the  protoxide  of  lead  ; 
***  a  high  temperature  it  absorbs  the  oxygen  of  the  air  ; 
lU  fusion  it  is  covered  with  a  yellow  crust,  which  is  soon 
replaced  by  a  second,  if  this  is  removed.  Boron,  hydro- 
gen, nitrogen,  and  carbon  have  no  action  upon  lead  ;  but 
it  combines  easily  with  phosphorus,  sulphur,  iodine,  chlo- 
rine, selenium,  and  many  other  metals.  Lead  was  known 
in  the  most  ancient  times ;  on  account  of  its  abundant e 
in  nature,  it  has  been  the  object  of  many  investigations ; 
the  alchemists  tortured  it  in  the  hope  of  transforming  it 
into  silver  ;  they  called  it  Saturn.  It  is  found  in  nature 
i  n  three  states :  1st,  in  the  state  of  a  salt ;  2d,  as  an 
oxide  combined  with  sulphur  ;  3d,  in  a  native  state. 

In  the  arts  lead  is  obtained  by  the  following  process  : 
the  sulphuret  of  lead  or  galena  is  pulverized  and  washed 
to  separate  it  from  its  gangue  ;  the  gangue  broken  in 
pieces,  washed,  and  roasted ;  by  this  operation  one  part 
of  the  lead  oxadizes  and  combines  with  the  sulphuric- 
acid  formed  by  the  combustion  of  the  sulphur  ;  when  the 
mineral  is  a  powder  (schlichs)  it  is  mixed  with  clay,  the 
roasting  is  repeated  many  times  in  order  to  decompose 
the  galena :  the  mineral  is  melted  in  the  furnace  with 
charcoal,  the  lead  oxidizes  and  is  reduced ;  the  sulphate 
of  lead  is  changed  to  a  sulphuret ;  masses  are  formed 
which  must  be  again  roasted  and  melted  until  they  con- 
tain no  sulphur.    Wfreaiead  contains  sufficient  silver  t< 
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be  extracted  with  advantage  it  is  separated  by  eupellu 
lion.  Lead  on  account  of  its  abundance,  and  the  facility 
with  which  it  is  wrought,  is  much  employed  in  the  arts ;  if 
is  used  for  many  domestic  utensils,  for  cannon  balls  and 
ammunition  of  various  kinds,  for  water  spouts,  reservoirs. 
chambers  for  ilie  manufacture  of  sulphuric  acid,  for 
printing  types,  ifcc.  It  is  employed  in  some  mediciiurl 
preparations. 

Lead  Horned.  (Plomb  rarat.)  Ancient  name  for  lie 
chloride  of  lead. 

Ligsin.  An  insipid  substance  without  odour,  insoluble 
in  water,  alcohol,  and  weak  acids.  It  exists  abundant!; 
in  plants,  forming  their  woody  fibre. 

LrLniM  of  Paracelsus.  Lily  if  Paracelsus.  By  tin* 
name  was  formerly  designated  a  solution  of  caustic  pot- 
ash in  alcohol ;  this  preparation  for  a  longtime  was  greatlj 
celebrated.  It  was  prepared  by  melting  in  a  crucible  U 
parts  of  the  martial  regulus  of  antimony,  1  part  of  fine 
(in,  and  1  part  of  molten  copper ;  the  alloy  which  resulted 
was  pulverized,  mixed  with  3  times  its  weight  of  purified 
nitre  ;  this  mixture  was  then  gradually  thrown  into  a 
crucible,  and  heated  to  redness,  thus  detonating,  calcining, 
and  melting,  until  all  the  metals  were  oxidized  ;  the  mix- 
ture was  then  taken  from  the  fire,  and  immediately  re- 
duced to  powder  in  a  heated  iron  mortar  ;  rectified  alco- 
hol was  then  added  while  (he  powder  was  hoi;  after  stand- 
ing some  days  the  liquor  appeared  of  an  intense  red ;  it 
was  then  decanted  and  preserved  in  bottles  closely  atop, 
ped.  Paracelsus,  and  some  others,  thought  that  alcohol 
could  extract  some  peculiar  virtue  from  metals  ;  they 
thus  called  this  liquor  tincture  of  metals  ;  or  lily  of  Para- 
celsus ;  Ibis,  error  was  exposed  by  Baron  and  Baume . 
who  demonstrated  that  this  metallic  tincture  was  only  a 
solution  of  potash  in  pure  alcohol. 

LiauoR  Fuming  of  Boyle.  A  name  formerly  givei 
to  the  hydroguretted  sulphuret  of  ammonia  on  account  o 
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its  property  of  diffusing  white  vapours  in  the  air,  as  soon 
as  brought  into  contact  with  this  fluid. 

Liquor  Fuming  of  Cadet.     A  yellow  fuming  liquor, 
oily,  of  an  insupportable  odour,  which  Thenard  considered 
as  a  species  of  oleo-arsenical  acetate,  containing  pyro- 
acetic  acid.     Cadet  discovered  this  liquid  by  heating  in 
close  vessels  equal  parts  of  the  acetate  of  potash  and  the 
deutoxide  of  arsenic ;    in  this  operation,  besides  this 
liquid,  are  also  obtained  carbonic  acid  gas,  carburetted  hy- 
drogen, arsenuretted  hydrogen,  and  another  liquid  and 
volatile  product  of  a  brownish  yellow,  lighter  than  the 
first  liquid,  from  which  it  also  differs  by  containing  water 
and  acetic  acid.. 

Liquor  of  Flints.     (Liquor  des  CaUloux.)     Solution 

of  eilicated  potash.     It  is  prepared  by  pulverizing  quartz 

or  other  silicious  stones,  mixing  the  powder  with  3  or  4 

parts  of  the  sub-carbonate  of  potash ;  this  mixture  is  by 

degrees  thrown  into  a  crucible  highly  heated ;  the  mix- 

ture  is  kept  in  a  state  of  fusion  for  half  an  hour ;  it  is 

then  poured  out  upon  oiled  marble,  and  in  a  concentrated 

state  preserved  in  a  closely  stopped  flask,  or  dissolved  in 

water,  and  the  solution  kept  from  contact  with  the  air. 

Liquor  of  Hoffman.  This  mineral  anodyne  is 
ethereal  alcohol,  prepared  by  mixing  equal  parts  of  alco. 
hoi  and  rectified  sulphuric  acid. 

Liquor  of  Lampadius.     See  Carburet  of  Sulphur. 

Liquor  of  Libavius.     See  Deuto-Chloride  of  Tin. 

Litharge.  (From  lithos  a  stone,  and  arguros  silver.) 
A  name  formerly  given  to  the  deutoxide  of  lead. 

Lithia.     See  Oxide  of  Lithium. 

Lithium.  The  metallic  basis  of  lithia,  an  oxide 
discovered  by  M.  Arwedson,  a  young  man  employed  in 
the  laboratory  of  Berzelius.  Thenard  supposes  that 
lithium  may  be  obtained  in  a  manner  analogous  to  caU 
ciuro,  and  tfrat  it  possesse&similar  properties, 
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Litmus.  A  beautiful  blue  prepared  from  a"  white 
lichen,  (Lichen  rocella.)  It  is  an  excellent  tost  for  acids 
.'tod  alkalies.  Paper  dipped  in  an  infusion  of  litmus,  anil 
railed  litmus  paper,  is  much  used  as  a  test. 

Liver  of  Axtimosy.  A  mixture  of  the  oxide  and  sul. 
phuret  of  antimony.  It  is  obtained  by  burning  a  niLMiif 
of  equal  parts  of  nitre  and  the  sul  phuret  of  antimony. 

Livkr  of  Sulphur.  A  name  given  by  the  ancietti 
•■hemistj  to  the  alkaline  sulphuret  of  potash. 

I.ixiviATioN".  The  application  of  water  to  the  fixed 
residues  of  bodies,  for  the  purpose  of  extracting  the  saline 
part. 

Li\ivh-ji.     A  solution  obtained  by  lixiviation. 

Loin,  (Moon.)  A  name  sometimes  given  to  silver: 
thus  the  nitrate  of  silver  is  culled  lunar  caustic. 

Lune  Cokne'e  (Horned  Moon)  of  Lvdemann.  In 
some  ancient  works  the  oxide  of  tin  is  known  under  thi- 

Lppui.in.  Solid,  very  bitter,  soluble  in  water,  alcohol, 
and  ether.  It  is  obtained  from  the  membranous  scales  of 
•  the  pistillate  flower  of  the  hop.  It  was  discovered  at  the 
same  time  by  Dr.  Ives,  Planche,  Chevalier,  and  Payen. 

Lctes.  Substances  applied  in  layers  more  or  less  thick 
upon  tlio  surface  of  bodies,  in  order  to  preserve  them 
from  the  loo  powerful  action  of  fire  or  from  the  air,  and 
also  to  fill  up  the  interstices  of  vessels.  A  very  common 
luteisofstnrchandthe  Hour  of  flax-seed;  a  soft  paste  is 
made  with  those  substances,  which  is  used  for  covering 
around  the  stoppers  fitted  to  retorts,  matrasses,  &c. ; 
another  lute  is  prepared  by  pulverizing  very  dry  potters' 
-lay,  and  mixing  it  with  a  suitable  quantity  of  oil  j  this 
resists  the  action  of  corrosive  substances,  but  has  the 
inconvenience  of  being  softened  by  heat. 

Ltjte  of  Clay  and  Sanw.  (Lut  d'Argileetde  Sable.} 
'ilass  and  stone  retorts  should  be  luted  with  a  compound 
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[ual  parts  of  sand  and  clay  mixed  with  water  and 

f 

fte  of  the  White  of  Eggs  and  Lime.  (but  de 
c  <FCEufetde  Chaux.)  Is  sometimes  used  to  fill  up 
tes  made  by  the  joining  of  different  parts  of  an  appa- 
•  It  is  prepared  by  diluting  powdered  quicklime 
the  whites  of  eggs,  and  applying  it  as  soon  as  pre. 
1. 

Mpn.     Liquid,  opaline,  of  a  reddish  tint,  sometimes 
wish.     It  has  a  salt  taste,  does  not  redden  the  tine 
>f  litmus,  and  greens  a  little,  the  infusion  of  violets, 
reul  has  found  it  to  consist  in  1000  parts :     Of 
926*4  of  water, 
4-2        fibrin, 
Gl'O        albumen, 
6*1        muriate  of  soda, 
1*8        carbonate  of  soda, 
•5        phosphate  of  lime, 
e  magnesia  and  carbonate  of  lime.     Lymph  is  con- 
1  in  the  lymphatic  vessels  of  animals. 
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lceration.  (From  macero,  to  soften  by  water.) 
peration  which  consists  in  the  infusion  of  substances 
Id  water,  in  order  to  extract  their  virtues ;  it  differs 
digestion  only  as  the  latter  operation  admits  of  the 
cation  of  heat.*  Maceration  is  preferable  in  all 
i  where  heat  would  be  injurious ;  as  in  volatile  and 
atic  substances,  &c. 

idder.  A  substance  extensively  employed  in  dyeing ; 
be  root  of  the  Rubia  tinctorum. 

difference  is  here  made  by  the  French  chemists  which  is  not  observed  by 
glish,  who  appear  to  use"  the  words  maceration  and  digestion  as  syno~ 
s. 
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Maiisbporks.  A  species  of  coral,  the  zoophyte  &! 
naturalists.  They  consist  of  lime  and  a  little  mem- 
branous animal  substance. 

Magibteky.  {Magiaterium  ;  from  maguter,  a  master.) 
Hie  ancient  chemists  Used  this  term  for  preparation- 
which  Ihcy  thought  were  made  in  a  masterly  or  wonderful 
manner ;  as  the  mogistery  of  bismuth,  sulphur,  &c. 

Maoihtery  of  Bismuth.  A  name  formerly  giren  to 
the  sub-nitrate  of  bismuth. 

Magistpry  of  Solfhuk.  Some  ancient  chemists  gavr 
ihis  name  to  the  sulphur  which  they  precipitated  by  pour- 
ing acetic  acid  into  the  solution  of  u  soluble  sulphuret. 
Sulphur  precipitated  in  this  manner  is  almost  while, 
being  in  the  slate  of  a  hydrate,  and  not  that  of  an  oxidr. 
as  some  che  mi  His  have  supposed. 

Maohbbivm.      See  Oxide  of  Magnesium. 

Magnesia  Black.  (Magnisie  Noire.)  A  norot 
yiven  by  some  chemical  authors  to  the  black  oxide  of 
manganese ;  il  has  more  recenliy  been  given  to  pulve. 
rized  vegetable  charcoal. 

Magnesium.  The  base  of  magnesia ;  discovered  by 
Davy. 

Magnet.  (Aimant.)  (From  Magnet,  the  discoverer.) 
The  loadstone.  It  is  known  by  its  property  of  attracting 
steel  and  iron  ;  it  is  found  in  Spain,  Sweden,  and  Siberia; 
It  is  an  iron  ore  composed  of  73  of  metal  and  88  of  oxy- 
gen, or  rather  of  69  of  the  trit oxide  of  iron  and"  SI  of 
the  deutoxide  ;  its  specific  gravity  is  4-24.  A  fragment 
of  this  metal,  if  placed  upon  a  pivot,  always  points  to  the 
north  and  south,  being  always  provided  with  two  poles. 
For  its  chemical  characters,  see  Oxide  of  Iron. 

Magnetism.  The  property  which  iron  possesses  of 
attracting  or  repelling  other  iron  or  steel  according  to  cir- 
cumstances ;  that  is,  similar  poles  of  magnets  repel  but 
opposite  poles  attract  each  other. 
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JMUwbm.  Combiaations  of  mmMc  acid  with  salifiable 
bases:  all  these  salts  expand  mad  decompose  by  fire, 
giving  products  analogous  to  other  vegetable  substances ; 
most  of  the  malates  aw  soluble,  or  become  so  by  an  excess 
of  acid ;  they  are  «J]  products  of  art,  most  of  them  being 
prepared  by  directly  combining  malic  acid  with  the  me- 
tallic oxides.  According  to  Braconnot,  in  the  malates 
the  oxygen  of  the  oxides  is  to  the  acid  as  1  to  9-00. 

Maij.kartt.tty.  (From  matteus,  a  hammer.)  The 
property  which  several  metals  possess  of  being  extended 
under  the  hammer  in  thin  plates,  or  laminse,  without 
cracking.  The  thin  plates  of  gold  and  silver  are  the  best 
examples  of  malleability. 

Maltha.  A  kind  of  mineral  tallow  found  on  the 
coast  of  Finland. 

Manganese.     A  whitish  gray  metal,  very  hard  and 
brittle.     Its  specific  gravity  is  6*85  ;*  n\js  of  all  metals 
one  of  the  most  difficult  to  melt,  fusing  but  at  160°  of 
Wedgewood's  pyrometer.     At  the  ordinary  temperature 
it  has  no  action  upon  atmospheric  air,  or  oxygen  gas ; 
but  if  the  temperature  is  elevated  it  soon  oxidates.     It  de- 
composes water  at  red  heat ;  yet  according  to  Thenard, 
if  finely  pulverized  manganese  is  put  into  water  at  the 
ordinary  temperature,  the  metal  after  some  time  tarnishes, 
and  a  little  hydrogen  is  disengaged.     Hydrogen,  nitro- 
gen, boron,  and  carbon,  have  no  action  upon  this  metal ; 
it  has  not  yet  been  ascertained  what  would  be  the  effect 
of  iodine  and  silicium  upon  it.     With  much  difficulty 
sulphur  has  been  made  to  combine  with  it,  although  a 
natural  sulphuret  exists.     At  a  high  temperature  it  com- 
bines with   phosphorus,  forming  a  white  and  brilliant 
phosphuret,  wbieh  becomes  a  phosphate  when  heated  in 
the  air  or  with  oxygen.     It  absorbs  chlorine  rapidly, 
forming  a  very  soluble  greenish  chloride.     Manganese 

*  Dr.  Uie  sUtM  it»*edic  gravity  it  SO. 
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was  discovered  by  Scheele  in  1774;  but  Gahn  first  ob 
tained  it  in  the  metallic  atate.  Manganese  exist.- 
abundantly  in  naiure;  it  is  found  in  the  state  of  a 
phosphate  or  a  sulphuret,  but  most  commonly  as  an 
oxide.  It  is  extracted  from  the  oxide  ;  for  this  purpose 
jt  is  mixed  with  equal  parts  of  lamp-black,  {noir  d-eftanee,) 
and  made  into  a  paste  by  the  addition  of  oil ;  it  is  then 
formed  into  a  ball  and  put  into  a  crucible  lined  with  pow- 
dered charcoal,  the  mixture  also  being  covered  with  char- 
coal ;  the  crucible  is  then  covered  and  exposed  to  the 
most  intense  heat  for  two  hours  ;  on  cooling,  metallic 
masses  will  be  found  mixed  with  the  charcoal  at  the  bot. 
torn  of  the  crucible.      (Thenard.) 

Mascta.     (From  hano,  a  gift,  Syrian;  it  being  the 
food  given  by  God  to  the  children  of  Israel  in  the  wilder- 
ness.)    Several  vegetables  afford  manna,  but  priucipallj 
the  ash,  (Framtuts  ornus ;)  it  has  a  sugar-like  and  fresh 
taste ;  it  crystallizes  in  little  compact  needles,  is  verj 
soluble  in  water,  is  little  affected  by  the  air,  except  in 
being  a  little  yellowed ;   it  decomposes  by  fire,  like  other 
vegetable  substances  ;   nitric  acid   changes  it   into  oxaliir 
acid.      It  does  not    furnish   alcohol   by  fermentation,  and 
is  not  precipitated  by  the  acetate  of  lead.     The  raannite 
exists  in  manna ;   Vogel   has  obtained  it  from  the  leavf 
of  the  celery  ;   Braconnot  in  the  sugar  of  the  red   be 
and  M.  Guibourt  in  honey.     The  most  easy  mode  of 
taming  it  is  to  dissolve  manna  in  boiling  alcohol ;  the  liqi 
is  filtered  while  hot,  and  on  cooling  the  mannite  is  pret 
pitated  ;  it  may  be  redissolved  in  order  to  obtain  it  in 
state  of  greater  purity. 

Marble.     Seo  Oxide  of  Calcium. 

Mar^arates.  Combinations  of  marga/itie  acid 
salifiable  bases.  The  salts  resulting  from  this  union 
a  great  analogy  to  the  stearates,  from  which  they 
scarcely  distinguished,  the  principal  difference  being 
'lie  neutral  margarate  and  the  acid  margarafe  of  pol 
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are  much  more  soluble  in  alcohol  than  the  stearates  of 
the  same  base.     (See  the  works  of  M.  Chevreid.) 

Margarine.  A  name  formerly  given  to  margaritic 
acid. 

Maks.  A  name  given  by  the  ancient  chemists  to 
iron. 

Massicot.     Deutoxide  of  Lead. 

Matter  Colouring  of  Leaves.     See  ChiorophyUe. 

Matrix.  (Gangue.)  The  earthy  or  stony  matter 
which  accompanies  ores,  or  envelopes  tnem  in  the  earth. 

Matrass.  A  glass  vessel,  either  round  or  flat  at  the 
bottom,  with  a  long  neck,  and  usually  furnished  with  one 
or  more  tubulures. 

Mellates.  (MeUitates.)  Combinations  of  mellitic 
acid  with  salifiable  bases.  These  salts  have  been  but 
imperfectly  studied ;  those  of  potash,  soda,  and  ammo- 
nia, are  known  to  be  soluble  and  crystal lizable  ;  the  first 
crystallizes  in  long  clustered  prisms,  and  precipitates  the 
solution  of  alum ;  the  second  crystallizes  in  cubes,  and 
the  last  in  beautiful  six-sided  prisms,  which  are  at  first 
transparent,  but  become  of  an  opaque  white  on  exposure 

to  the  air* 

Melting.  Synonymous  with  fusing.  Change  of 
state  effected  by  caloric. 

Menstruum.  A  word  synonymous  with  solvent.  The 
principal  menstrua  made  use  of  in  pharmacy,  or  the  pre- 
paration of  medicines,  are  vinous  spirits,  oils,  acids,  and 
alkaline  liquors. 

Mercury.  (Mercure.)  Is  a  metal  of  a  bluish  white 
colour,  liquid  at  the  ordinary  temperature ;  its  density  is 
13*568.  It  boils  at  642°,  is  reduced  to  vapour,  and  con- 
denses in  a  receiver  fitted  to  the  neck  of  the  retort.  It 
volatilizes  a  little,  even  at  the  ordinary  temperature,  as 
has  been  demonstrated  by  Faraday.  By  exposing  for 
some  time  over  a  vessel  of  mercury  a  leaf  of  gold,  it  will 
be  found  sensibly  whitened.    Exposed  to  a  cold  of  from 
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-40°,  mercury  solidifies  and  crystallizes  in  ociu 
edrons.  In  order  to  produce  this  degree  of  cold,  2  parts 
.('  ililni'nie  of  sodium,  (common  stilt,)  with  one  pari  of 
snow,  are  mixed  ;  and  into  a  vessel  containing  this 'mix- 
ture a  matrass  containing  mercury  is  introduced  ;  this  in 
a  few  minutes  will  begin  to  solidify.  Thus  congealed,  tt 
is  malleable ;  if  applied  to  the  skin  in  this  state,  it  will 
produce  a  sensation  no  less  painful  than  that  of  red  hot 
iron ;  whitening  the  point  touched,  and  producing  disor- 
ganization, if  the  painful  contact  be  prolonged.  This 
metal  at  the  ordinary  temperature  has  no  action  upon 
atmospheric  air,  or  oxvgen  gas;  but  at  the  temperature 
of  boiling  heat,  it  gradually  becomes  a  red  oxide  •  this 
the  ancient  chemists  called  precipitate  per  w.  Mercury 
does  not  combine  with  hydrogen,  boron,  carbon,  or  nitro- 
gen  >  its  union  with  phosphorus  is  still  doubtful;  but  it 
easily  combines  with  chlorine,  sulphur,  selenium,  iodine, 
and  many  of  the  metals  ;  the  alloys  formed  by  it  with  the 
latter  are  called  amalgams. 

The  discovery  of  mercury  is  of  the  highest  antiquity  | 
this  metal  was  of  all  others  the  most  tortured  by  the  al- 
chemists: they  imagined  it  was  liquid  silver,  and  by 
solidifying  it  would  form  that  metal.  They  thought,  that 
in  order  to  bring  mercury  to  a  solid  state,  it  must  be 
heated  for  a  long  lime.  Boerlmave,  who  laboured  upon 
this  metal  with  a  patience  almost  unparalleled,  held  it  in 
digestion  for  twelve  successive  years,  but  without  any 
visible  alteration.  He  thus  demonstrated  the  absurdity  of 
their  attempts  to  bring  it  to  silver  by  that  method.  The 
alchemists  in  their  vain  attempts  to  make  of  mercury 
something  lor  which  nature  had  not  designed  it,  disco- 
vered many  medicines  which  are  of  groat  importance  in 
the  materia  medica.  The  uses  of  mercury  are  very  nu- 
merous in  the  arts  as  well  as  in  medicine.  It  is  usually 
extracted  by  heating  the  sulphuret  mixed  with  lime  in  a 
galley  inrnace  :  the  lime  unites  with  the  sulphur  of  fltt 
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sulphuret ;  the  mercury  volatilizes,  and  condenses  in  the 
receiver. 

Mercubius  Dulcis.  (Mercure  Doux.)  Calomel.  See 
the  Proto-Cloride  of  Mercury. 

Mbbcurt  Fulminating.  The  ammoniuret  of  mer- 
cury. 

Mercury  Soluble  of  Hahnemann.  See  Nitrate  of 
Mercury. 

Mbrcurification.  An  ancient  operation  of  alchemy 
by  which  the  professors  of  this  science  pretended  to  re- 
duce all  the  metals  into  one  metallic  liquor ;  or  according 
to  them,  to  draw  from  metate  their  mercurial  principle. 
Among  the  books  of  some  ancient  writers  may  be  found 
many  processes  for  this  purpose.  One  of  the  alche- 
mists, Teichmeyer,  even  asserted,  that  if  iron  filings 
were  for  a  year  exposed  to  the  atmosphere,  afterwards 
well  triturated  in  a  mortar,  left  to  stand  another  year  in 
the  air,  and  then  submitted  to  distillation  in  a  retort,  they 
would  furnish  some  mercury  ;  this  error  might  have  been 
caused  by  the  circumstance  of  some  alchemists  happen- 
ing to  distil  as  iron,  metallic  oxides,  which,  unknown  to 
them,  contained  a  little  mercury. 

Metals*  (Metaux.)  They  are  elementary  bodies 
almost  wholly  opaque,  very  brilliant  in  masses,  and  ""pos- 
sessing this  property  even  when  pulverized ;  they  are 
susceptible  of  a  polish  more  or  less  bright  according  to 
their  nature.  *  They  are  good  conductors  of  caloric  and 
electricity ;  are  capable  of  combining  with  oxygen  and 
of  forming  oxides  which  have  a  metallic  appearance,  and 
which  by  uniting  to  acids  saturate  them  and  form  salts. 
Of  all  substances  in  nature  none  have  so  much  attracted 
the  attention  of  chemists  as  the  metals.  To  how  many 
experiments  did  the  alchemists  not  subject  them,  that 
they  might  discover  the  grand  secret,  {grand  ceuvre,)  the 
philosopher's  stone  ?  They  believed  that  by  some  hid- 
den process  even  the  basest  metal  might  be  converted 
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into  gold  and  silver ;  they  laboured  with  such  zeal  and 
perseverance  that  many,  animated  with  indefatigable 
courage,  sacrificed  their  for-unes  and  lives  to  this  delu- 
sion. They  pretended  even  to  have  discovered  immor- 
tality, when  Paracelsus,  the  leader  of  this  s«ct,  who 
hoasted  the  possession  of  the  secret,  died  at  the  age  of 
48  years.  From  so  many  labours  we  have  derived  some 
advantages;  metallurgy  chemistry  owes  many  of  it: 
discoveries  to  the  alchemists.  Yet  they  were  far  from 
knowing  all  the  metals,  for  in  the  fifteenth  century  were 
known  only  gold,  silver,  iron,  copper,  lead,  mercury,  and 
tin,  and  now  we  reckon  41. 

Among  the  various  classifications  of  metals  made  by 
chemists,  that  of  Thenard  is  the  most  scientific. 


Known  from  the  earliest  periods. 


TABLE  OF  THE  DISCOVERT  OF  METALS. 

tines  or  MeulH.  DiKovenm.  Period  of  their  di»« 

Gold,         v 
Iron,  1 

Silver,       f 

Mercury, 

Lead,         1 

Tin,  / 

Zinc,       .     Discovered  by  Bombast  Parulo,  in  1541 

Bismuth,      Described  by  Agricola,  in  1880 

Antimony,   Described  by  Basil  Valentine,  15th  century 

Arsenic,    i  „       ,, 

CM.,  !Br,nd 

Platina,     .  Wood,  an  assay er  at  Jamaica, 
Nickel,      .  Cronstedt,    .... 
Manganese, Galin,  Scheele,    . 
Tungsten,     D'Elhuyart, 
Tellurium,    Muller,        .... 
Molybde-  1  Suggested  by  Scheele  and  Berg- 
mm,      J      man,  discovered  by  Hielm. 


1733 

1741 
175] 
1774 
1781 

1782 
£  1782 
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Names  af  Metals.  DifcorereM.  Vsrioiof  their  sJscoray. 

Titanium,    Gregory  •  1787 

Uranium,     Klaproth,  ,      '  1789 

Chromium,  Vauquelin,  .        •        1797 
Columbium,M4tehett,  1802 


2SWW*-* 


1803 


x.j.        ,-  >  Descotils,  Vauquelin,  Fourcroy,  >  « g^n 
9     >      Smit  ison,  Tennant,  > 


Davy,  ....         1807 


Osmium,      Tennant,  .         .         .         1808 

Cerium,       Berzelius  and  Hisinger,         .         1804 

Potassium, 

Sodium, 

Barium, 

Strontium,  J 

Cadmium,    Hermann  and  Stromeyer,      .         1818 

Lithium,      Arfwedson,  .         .         .         1818 

„.        .  '      >  Berzelius,  .         .         .         1824 

Zirconium,  ) 

Pluranium,  Osann,         ....         1828 
Aluminum,  \  \ 

Glucinum,  VWohler,     .         .         .    '     .      1 1828 
Yttrium,      J  J 

Thenard  divides  the  metals  into  six  sections,  founded 
upon  their  affinity  more  or  less  great  for  oxygen.  In  his 
first  section  he  places  those  which  have  not  been  re- 
duced, and  which  are  admitted  only  by  analogy.  They 
are  seven : 

1st  Section,     Magnesium,  Thorinium, 

Glucinum,  Zirconium, 

Yttrium,  Silicium. 

Aluminum, 
In  the  second  section  he  places  those  which  absorb 
oxygen  gas  at  the  highest  temperature,  and  which  pos- 
sess the  property  of  suddenly  decomposing  water  at  the 

*  It  seem*  doubtful  whether  this  substance  ihotAd  lank  bs&obi  tat  tosmBsh' 
being  deficient  in  metallic  lustre,  and  not  a  conduct**  of  ctafttitatav  - 
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ordinary  temperature  by  uniting  with  its  oxygen  and  dis- 
engaging the   hydrogen   with  a  livery  effervescence. 
These  metals  are  the  six  following : 
2d  Section*     Calcium,  Lithium, 

Strontium,  Sodiukn, 

Barium,  Potassium. 

In  the  third  section  he  places  the  metals  which  absorb 
oxygen  at  a  very  high  temperature,  but  which  do  not  de- 
compose but  at  a  red  heat,  these  are  the  five  following : 
3d  Section.    Magnesia,  Tin, 

Zinc,  x  Cadmium; 

Iron, 
The  fourth  section  is  composed  of  all  the  metalrwhieh 
like  the  preceding  absorb  oxygen  at  a  very  high  tern- 
perature,  but  which  do  not  decompose  water,  even  with 
the  aid  of  heat.  This  division  contains  the  fifteen  fol- 
lowing : 

itk  Section,  £    /'Arsenic,  Cerium, 

S   XMolybdenum,  Cobalt, 

5S  -^Chromium,  Titanium, 

*5    /Tungsten,  Bismuth, 

^    ^Columbium,  Copper, 

Antimony,  Tellurium, 

Uranium,  Nickel, 

Lead. 
Thenard  also  forms  of  the    fourth  a  sub-section,  in 
which  he  places  the  first  five,  which  are  acidifiable. 

The  fifth  section  is  formed  of  such  metals  as  absorb 
oxygen  gas  but  at  a  certain  heat,  which  cannot  decom- 
pose water  and  whose  oxides  are  reduced  but  at  a  high 
temperature  ;  there  are  two  metals  of  this  kind  : 
5$  Section.     Mercury,  •  Osmium. 

The  sixth  and  last  section  comprises  the  metals  which 
cannot  absorb  oxygen  gas  and  decompose  water  at  any 
temperature,  and  whose  oxides  are  reduced  but  at  red 
hcnt .     There  are  six  metals  in  this  section  : 
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Qth  Section.    Silver,  Platina, 

Palladium,  Gold, 

Rhodium,  Iridium. 

The  physical  characters  of  the  metals  are,  lustre*  hard- 
ness, opacity,  colour,  density,  ductility,  malleability,  tenacity, 
elasticity,  sonorousness,  specific  gravity,  taste,  odour,  and 
structure.  Lustre  {eclat)  is  the  property  which  metals 
possess,  even  when  pulverized,  of  reflecting  a  great 
quantity  of  light ;  such  as  possess  this  property  in  a  high 
degree,  are  gold,  silver,  iron,  platina,  palladium,  tin,  dec. 

Metals  vary  much  as  to  their  hardness,  some  possess- 
ing this  quality  so  as  to  cut  most  substances,  others  being 
so  soft  as  to  be  divided  with  the  finger  nail.  Thomson 
has  stated  the  hardest  metals  to  be,  tungsten,  palladium, 
manganese,  iron,  nickel,  platina,  copper,  silver,  gold, 
bismuth,  cobalt,  tin,  lead,  &c. ;  from  this  statement  one 
might  conclude  that  the  metals  are  hard  in  proportion  as 
they  are  difficult  to  fuse. 

The  metals  are  opaque,  but  this  opacity  does  not  ap- 
pear to  be  absolute,  for  a  leaf  of  gold  transmits  some  lu- 
minous rays,  and  as  next  to  platina  this  is  the  most  dense 
metal,  it  would  appear  that  no  metal  is  wholly  opaque. 

The  colour  of  metals  is  very  different,  although  there 
are  but  two  or  three  principal  colours.  The  following 
table  exhibits  their  various  shades  : 


Silver  {Argent)     . 
Tin  (Etain)     .     . 
Platina  (Platine)  . 
Aluminum    . 
Palladium     .     .     . 
Nickel     .... 
Mercury  (Mercure) 
Iridium     .... 
Tellurium  (Tellure) 
Cadmium     .    .    . 


COLOURS  OF  METALS. 

White. 


Silver  white. 

do. 

do.         # 

do. 
Pale  white. 
White,  slightly  azure. 

do. 

do. 
Silver  white. 
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Antimony  (Antimpine)  .  The  same  with  a  bluish  reflec- 
Cobalt     .    .'.".*.     %  Grayish  white.  [tion. 

Potassium  ) 
Sodium      I      •    •    '    -Whitwhgmy. 

Arseln^^!     '         '    '  cWofIwli^'l*steeL 
Rhodium )  ,  - 

Cerium    \ *••_ 

Lead  (Plomb)  ....  Slaty  white. 

Zinc do. 

Bismuth  .    .    .    .    ...  Yellowish  white. 

Iron  (Fer)    .....  Graf. 

Molybdenum  (M*0*»> )  DarK  Wuifih         ' 
Uranium  (Urane)  '  S       '  * 

Osmium Bluish  black.  *■ 

Gold  (Or) YeUow. 

Copper  (Cuivre)  .    .    .  Reddish. 
Titanium  (Titane)  ' .    .  do. 

Glucinum Deep  gray. 

Yttrium do. 


Density,  or  specific  gravity,  is  a  property-  which 
long  believed  essential  to  metal.  Before  the  discovery 
of  potassium,  it  was  believed  that  the  metals  were  the 
most  dense,  and  of  course  the  most  heavy  of  all  bodies  in 
nature ;  platina  is  indeed  more  than  22  times  as  heavy 
as  water,  but  potassium  is  lighter  than  water,  since  it 
swims  upon  this  liquid.  The  property  of  density  has  now 
ceased  to  be  characteristic.  The  following  table  from 
Thenard  exhibits  the  relative  density  of  metals : 

f  ■•     TABLE  OF  THE  SPECIFIC  GRAVITY  OF  THE  METALS. 

Metals.  Specific  Gravity.     Authorities.  . 

Platina     .§  .     .    20*98        Brisson. 
Gold   ....     19-257      Brisson.  /" 

Tungsten      .    .    17-6         D'Ethayart. 
Mercury  .     .    .    13  568      Brisson.   " 
Palladium     .    .    118         Wollaston. 
Lead   ....    11352   )  ' 
Silver.    .    .    .    104743  > Brisson, 
Bismuth  .    .    .      9*822    ) 
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Metals. 

Specific  gravity. 

Authorities. 

Uranium  .    . 

.      9. 

Bacholz. 

Cobalt      .    . 

8-5384 

Hauy. 

Ccfpper    .    . 

.      8-895 

Hatchett. 

Cadmium     . 

.      8-004 

Stromeyer. 

Arsenic    .    . 

8-308 

Bergmann. 

Nickel     .    . 

.      8-279 

Richter. 

Iron    .    .     . 

7-788 

Brisson. 

Molybdenum 

7-400 

Hielm. 

Tin     .    .    . 

.      7-291 

Brisson. 

Zinc    .    .     . 

6-861 

Brisson. 

Manganese 

.     .      6-850 

Bergmann. 

Antimony 

.     .      6-7021 

Brisson. 

Tellurium 

.    .      6115 

Klaproth. 

Titanium 

.    .      5-300 

Wollaston. 

Sodium    . 

.     .      0-972 ) 
.    .      0-865  S 

Davy,  Gay-Lussac,  and 

Potassium 

Thenard. 

Cerium     . 

.     .      4-489 

Hisinger  and  Berzelius. 

By  ductility  is  meant  the  property  which  many  metals 
ssess  of  being  drawn  out  into  fine  wire,  "When  they 
n  be  extended  under  the  hammer,  or  spread  out  into 
in  leaves,  this  property  is  called  malleability ;  it  is  very 
fferent  from  ductility,  for  those  metals  which  can  be 
jst  drawn  into  wire,  are  not  always  those  which  can  be 
ade  into  leaves,  as  iron,  for  example. 
The  greater  weight  a  metal  drawn  into  wire  is  able  to 
istain,  the  greater  is  its  tenacity.  Such  as  possess  this 
•operty  in  the  greatest  degree  are  iron,  copper,  platina, 
Iver,  gold,  tin,  zinc,  &c. 

The  elasticity  and  sonorousness  of  metals  arc  always  in 
roportion  to  their  hardness ;  it  is  for  this  reason,  that  in 
:der  to  increase  these  properties,  metals  are  often  com- 
ined  with  such  substances  as  will  render  them  harder, 
or  example,  iron  combined  with  charcoal  is  harder  and 
tore  elastic  than  iron  alone ;  tin  alloyed  with  copper  is 
arder  and  more  sonorous  than  either  of  these  raetate 
cfore  they  are  combined.     .• 
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Taste  and  odour  are  properties  inherent  in  some  in 
tals.  Copper  has  a  very  disagreeable  taste  and  odour; 
iron,  tin,  and  lead  have  peculiar  tastes ;  gold  and  silver, 
upon  being  rubbed,  are  insipid  and  inodorous. 

By  structure  is  understood  the  tissue  or  arrangement  01 
the  integrant  parts  of  a  metal ;  sometimes  it  is  fibrous, 
sometimes  granular,  &c. 

The  chemical  properties  of  the  metals  are  not  less  a 
teresling  than  their  physical  properties.  1st.  Action  oj 
fire ;  exposed  to  the  action  of  tire,  metals  fuse  at  very  dif- 
ferent temperatures,  some  fusing  at  less  than  red  heal, 
others  but  at  the  highest  degree  of  heat,  and  some  are  al- 
most infusible  at  any  temperature.  When  a  metal  is  in 
a  state  of  fusion,  if  the  crust  formed  upon  the  surface  is 
pierced  and  the  liquid  part  decanted,  it  is  obtained  crys. 
tallized.  When  metals  are  submitted  to  a  heat  greater 
than  is  necessary  for  its  fusion,  a  small  number  vola- 
nt. Children,  who  has  made  a  long  series  of  experi- 
ments upon  the  action  of  electricity  with  respect  to  me- 
tals, has  demonstrated  that  its  action  has  a  great  resem- 
blance to  that  of  caloric,  only  that  it  acts  in  a  more  ener- 
getic manner  ;  Causing  the  fusion  of  those  melals  whicb 
have  resisted  the  most  powerful  application  of  caloric- 
burning  with  facility  the  wire  of  platina,  gold,  iron,  &c. 
Oxygen  also  produces  with  metala  important  pheno- 
mena, some  absorbing  it  at  liie  ordinary  temperature, 
others  but  at  the  most  elevated  temperature  ;  sometimes 
disengaging  caloric  and  light,  though  usually  this  pheno- 
menon does  not  accompany  the  combination  of  oxygen 
with  the  metals.  Some  metals  do  not  combine  with  oxy- 
gen at  any  temperature.  Most  simple  substances,  not 
metallic,  form  with  oxygen  peculiar  compounds. 

The  immortal  Lavoisier  first  proved,  that  when  i 
acids  unite  with  metals,  they  are  burnt,  or  what  is  ll 
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Gufae  thing,  transformed  to  oxides.  It  follows  then  that 
whenever  an  acid  is  brought  in  contact  with  a  metal,  the 
atter  burns  at  the  expense  of  the  oxygen  of  the  acid,  or 
>y  absorbing  the  oxygen  of  the  water  and  disengaging 
hydrogen. 

Milk.  (Lait.)  An  opaque  liquor,  white,  opaline, 
heavier  than  water,  of  a  sweet  and  sugared  taste.  When 
this  liquor  is  evaporated,  it  forms  a  pellicle  which  is  soon 
replaced  by  another,  if  the  first  is  removed.  If  submitted 
to  distillation,  it  furnishes  a  liquid  which  contains  a  certain 
quantity  of  milk.  Milk  left  to  itself  at  the  ordinary  tem- 
perature, separates  into  serum  or  whey,  caseous  matter, 
and  cream.  The  cream,  which  contains  much  butter,  on 
account  of  its  specific  levity,  rises  to  the  surface  ;  it  is 
yellowish  white,  of  a  sweet  and  agreeable  taste.  The 
serum  or  whey,  is  a  transparent,  greenish  yellow  liquid, 
composed  of  much  water,  sugar,  milk,  and  many  salts  ;  it 
also  contains  acids,  as  it  reddens  litmus.  According  to 
Gay-Lussac,  milk  may  be  preserved  many  months  by 
heating  it  a  little  every  day.  Milk  mixes  with  water  in 
all  proportions  ;  all  the  strong  acids,  unite  with  its  caseum. 
Alcohol  coagulates  milk,  but  acts  with  it  in  a  manner 
different  from  the  acids,  having  no  action  upon  its  caseous 
matter ;  it  acts  upon  it  by  uniting  with  the  water  of  the 
milk.  The  acetate  of  lead,  and  perhaps  some  other  salts, 
coagulate  milk ;  potash,  soda,  and  ammonia  redissolve  the 
coagulum  formed  by  acids.  According  to  Fourcroy  and 
Vauquelin,  cow's  milk  is  composed  of  a  great  quantity  of 
water,  acetic  acid,  sugar  of  milk,  a  substance  analogous 
to  gluten,  muriate  of  potash,  flu  ate  of  potash,  and  muriate 
of  soda* 

Berzelius  has  made  the  following  analysis  of  cow's 
milk :  In  1000  parts,  from  which  the  cream  had  been 
taken  off,  he  found 
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Water,  .... 

Some  traces  ol'  buller  and  caseum         .  28-00 

Sugar  of  milk, 35-00 

Muriate  of  potash,  ....  1-70 

Phosphate  of  potash,      ....  0-25 

Lactic  acid,  acelate  of  potash,  with  one  atom 

of  acetate  of  iron, G-00 

Earthy  phosphate,  ....         0-50 

Minb  db  Plomb  Noire.  (Black  Leadore.)  A  nam* 
formerly  given  to  the  per-earburet  of  iron. 

Minb  up  Plomh  Roi'ge.  (Minium,  Latin.)  Red  lead, 
^ee  Tiitox-ide  of  Lead. 

Miracull'm  CmMiei'M.  The  ancient  chemists  gave 
this  name  to  a  solid  compound,  which  they  obtained  bv 
mixing  equal  parts  of  the  liquid  sub. carbonate  of  potash 
and  the  deliquesced  chloride  of  lime.  By  their  mixtures. 
hard  and  stony  matter  was  instantly  formed.  It  is  evideat 
that  here  was  a  double  decomposition  ;  the  product  of 
which  was  a  sub -carbon  ate  of  lime  and  chloride  of  po. 
tassium. 

Mofette  Atmosphe'hi'qfb.  A  name  sometimes  given 
to  azotic  (nitrogen)  gas. 

MoLECrLEs.  In  chemistry,  by  the  term  molecules,  is 
understood  very  minute  homogeneous  particles,  invisible 
on  account  of  their  great  tenuity,  which  by  their  union 
form  substances.  When  the  body  is  elementary,  all  the 
molecules  are  the  same ;  (hey  are  then  called  integrant 
molecules,  atoms,  or  particles;  thus  in  a  piece  of  sulphur, 
all  the  molecules  are  integrant  molecules,  a  compound 
body.  For  example  :  an  alloy  ot"  lead  and  tin  is  formed 
of  an  assemblage  of  many  integrant  molecules  ;  but  each 
of  these  substances  would  be  composed  of  two  others  of 
different  kinds,  viz.:  one  molecule  of  lead  and  one  of  tin: 
these  last  in  this  case,  are  colled  corvttUuenl  molecule*. 
(See  Atom*,  and  Attraction,) 
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Molybdates.  Combinations  of  molybdic  acid  with 
bases ;  all  the  salts  resulting  from  this  -combination,  are 
decomposable  by  charcoal,  aided  by  heat;  sometimes 
the  molybdic  acid  is  brought  to  the  state  ef  an  oxide ; 
sometimes  the  acid  and  the  oxide  are  reduced ;  this  is 
particularly  the  case  with  the  molybdates  of  the  last  four 
sections.*  The  neutral  molybdates  of  potash,  soda,  and 
ammonia  are  very  soluble  ;  those  of  lime,  strontian,  and 
alumine  are  scarcely  so ;  those  of  barytes,  and  of  the 
last  four  sections,  are  always  insoluble  when  the  oxide'of 
a  molybdate  can  form  a  soluble  salt  with  nitric  and  hydro- 
chloric acids  ;  sulphuric  acid  decomposes  all  the  molyb- 
dates, and  precipitates  the  molybdic  acid.  Only  one 
molybdate  is  yet  found  in  nature,  viz :  that  of  lead.  It  is 
crystallized  in  tables,  is  of  a  very  pale  yellow,  and  its 
specific  gravity  is  5*486.  It  is  found  in  Iceland,  Siberia, 
Austria,  Sweden,  Spain,  and  Mexico.  AH  the  soluble 
molybdates  are  prepared  directly  ;  all  the  others  are  pre- 
pared  by  double  decompositions.  These  salts  were  dis- 
covered by  Scheele.  In  the  molybdates  the  quantity  of 
oxygen  of  the  oxide,  is  to  the  oxygen  of  the  acid  as  1 
to  3. 

Molybdate  of  Ammonia.  Uncrystallizable,  styptic, 
of  a  caustic  taste  ;  submitted  to  the  action  of  fire,  it  first 
disengages  ammonia ;  if  the  heat  is  increased,  the  hy- 
drogen of  the  ammonia  is  burnt  by  the  oxygen  of  the  mo- 
lybdic acid,  and  water  and  nitrogen  are  disengaged  ;  the 
residue  is.  the  oxide  of  molybdenum.  This  salt  is  ob- 
tained by  combining  directly  molybdic  acid  with  am- 
monia. 

Molybdate  of  Potash.  Crystallizes  in  -  rhomboidal 
shining  lamina ;  it  is  of  a,  metallic  lustre,  more  soluble 
with  hot  than  cold  water ;  not  decomposable  by  fire.  It 
is  obtained  by  saturating  a  solution  of  potash  by  molybdic 
acid,  as  in  the  molybdate  of  ammonia. 

*  See  Theaard's  arrangement  of  aetata,  in  the  article  Metals. 
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Moltbdate  of  Soda.  Very  soluble ;  not  decompo- 
sable by  fire,  styptic,  unalterable  by  the  air.  It  is  ob- 
tained in  a  manner  similar  to  the  molybdate  of  potash, 
and  crystallizes  more  easily. 

Molyedem'm.  {Molybdine.)  From  the  Greek  mo. 
lubdos,  lend.)  A  metal  whose  physical  properties  are  noi 
yet  well  known,  on  account  of  the  difficulty  of  fusing  it. 
It  has  been  obtained  only  in  little  agglutinated  grains. 
Hielm,  who  first  obtained  it,  had  described  it  as  yellowish 
on  the  surface,  and  greenish  in  the  interior.  Clarke. 
who  ohtained  it  in  dross,  by  the  aid  of  his  gas  blow- 
pipe, states  that  in  this  state  it  is  little  brilliant  ;  its  spe- 
cific gravitv,  according  to  Hielm,  is  7'4'H),  and  according 
to  Bucholy,  8-611.  This  metal  was  long  confounded 
with  the  per-carburet  of  iron.  Cronstedl  first  gave  it  the 
name  of  molybdenum;  but  it  was  not  until  1782,  that 
Hielm  obtained  the  metal.  Pelletier  and  Heyer  after- 
wards studied  its  properties.  This  metal  resists  the  moat 
intense  heat.      It  has  no  action   upon   oxygen   at  the   or- 

Pdinary  temperature;  but  at  red  heat  it  transforms  it  into 
molybdie  acid,  which  sublimes.  It  has  been  combined 
only  with  chlorine,  sulphur,  and  phosphorus.  Molybde- 
num does  not  exist  pure  in  a  native  state  ;  il  has  yet  been 
found  only  in  the  state  of  a  sulphuret  of  molybdenum. 
and  the  molybdate  of  lend  ;   the  former  is  common  tii  tin 

IAlps,  theolher  in  Austria.  In  order  to  extract  the  metal, 
the  sulphuret  is  boiled  in  nitric  acid  ;  to  acidify  the  metnJ. 
a  paste  is  lormed  with  molybdie  acid,  lamp-black,  aod 
oil;  this  is  introduced  into  a  crucible  lined  with  charcoa" 
(cn«M  brasque)  and  the  operation  then  proceeds  as  fi 
(he  extraction  of  manganese,  raising  the  heal 
greatest  height  towards  the  close  of  the  process. 
Mordant.  In  dyeing,  the  substance  combined  * 
the  vegetable  or  animal  fibre,  in  order  In  lis  the  t 
stuff. 
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Morphia,  (Morphine.)  It  is  white,  bitter,  crystallizes 
in  prismatic  acicular  crystals,  with  four  oblique  sides.  It 
is  insoluble  in  cold  water,  little  soluble  in  boiling  water, 
but  soluble  in  hot  alcohol ;  submitted  to  the  action  of  fire, 
it  fuses  in  a  radiated  mass ;  heated  more  strongly  it  gives 
azoted  products.  Concentrated  sulphuric  acid  poured 
upon  morphia,  chars  it ;  nitric  acid  gives  it  the  colour  of 
blood;  weak  acids  combine  with  it,  and  form  neutral 
salts.  Its  existence  was  suggested  by  M.  Seguin,  in 
1804,  and  it  was  discovered  by  M.  Sertuerner,  a  phar- 
macian,  in  1808.  It  has  been  found  only  in  opium,  where 
it  exists  combined  with  meconic  acid.  M.  Sertuerner 
obtained  it  by  precipitating  the  aqueous  solution  of  opium 
6y~  anlnt&Bia.""M.  RobTqiiet   has   described  a   process " 

""'which  is  thought  preferable";  "it  consists  in  boiling  for  a 
quarter  oT  an  hour ~a  concentratedTnfiision  of  opium  iwith 

^^a^rflall'quantttyo^pufe I'maghesla^Vbllecting  upon -a  niter 
and  washing  with  cold-water  ahdweak  alcohol  the  grayish 
precipitate? which  is  ibrrhed *;7 fhis "precipitate  being  acid, 
is  digested  for  some  minutes  with  boiling  rectified  alcohol ; 
the  boiling  liquor  is  then  filtered.  ,  Alcohol,  aided  by 
heat,  dissolves  all  the  morphia,  but  does  not  affect  the 
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tier  vainly  endeavoured  to"  extract  morphia  from  the 
POPPY*  indiginous  to  France,  the  solan®,  and  some  other-, 
^plants. 

This  substance  in  a  state  of  purity  has  very  little  action 
upon  the  animal  economy:  this  isnot  the  case  when  this 
alkali  is  combined  wifh  an  acidTTThas  tKen  all  the  poi- 
sonous qualities  of  opium.  The  name  of  morphia,  (from 
Morpheus,  {he  god  of  steep)  has  been  given  on  account  * 
of  its  somniferous  properties  ^Ts'^oHjRJrocTof  '  ^f 
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*  Opium  is  extracted  from  the  Papa**  sommifervm;  it  is  exported  from 
Turkey,  Egypt,  and  the  East  Indies: 
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Carbon,       72-<M 

Azote,  5-53 

Hvdrogcn,    7-61 

Oxygen,       14-84 
Moht  aVX  Mquches.  {Flies'  Bane.)  A  name  given  t» 
powdered  metallic  arsenic,  on  account  of  its   properly 
when  diluted  in  water,  of  destroying  flies  who  taste  Ihc- 

M-ort  aijs  Rats.     (Rats'  Bane.)    Thi 
arsenic. 

Mortar.     The  mortars  used  in  chemistry  for  pulvi 
sing   substances,  are  of  iron,  brass,  copper,   gli 
celain,  marble,  stone,  &c. 

Mucatbs.  Combinations  of  mucic  acid  with  salifiable 
bases.  All  the  salts  which  result,  are  decomposable  by 
lire  and  by  strong  acids.  The  mucates  of 
poiash7~anil  sonal  ;ire  alone  soluble: 
barytes  decompose  them,  forming 
barytes,  wliich 
I  obtained  directly 


Lime  water  and 

of  lime  and 
(uluhte.  The  soluble  n 
the  others  by  double  decompositioc 
According  to  Berzelius,  in  the  mucutes  the  Quantity  o 
e  oxygen  of  the  oxide,  is  to  the  quantity  of  the  acid  a 
:o  13-185. 

MncibAUE.      An  aqtioous  solution  of  gu: 
Muriates.      Before  the  discovery  of  chlorine,  hycrr 
chloric  acidj  wliich  was  thought  lo  be  acidified  by  oxygen,  f 
ore   tile  name  of  muriatic  •icid,\  and  all  the  compounds 
hich   it    forms    bv   combining   with    bases   were   called 
iii-tate*.      (See  Chlorides  and  Hydro-c  Morales.) 
Muriates  Oxygenated  and  Sub-Ox  vis  e.n' ate  d. 
Chlorates  and  Chlorides. 

Mushrooms.     (Cliampignons.)     Many  chemists  r 
investigated  the  properties  of  these  vegetable  substance 
The  first  experiments  were  made  by  Bouillon-I 
his  analyses  were  mostly  confined  to  the  Boletus  ignia 
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and  laricis.    Braconnot  states  that  the  Boletus  juglandis 
is  in  1260  parts,  composed  as  follows : 

Water,      .     -     - 1118*30 

Fungin, 95*6*8 

Insoluble  animal  matter,    ....        18*00 
Animal  matter  soluble  in  alcohol,     -         12-00 

Albumen, J    .     .  7*20 

Fungate  of  potash, 6*00 

Adipocere, 1-20 

Oily  matter,        1-12 

Sugar, 0-50 

Some  traces  of  phosphate  of  potash. 
Vauquelin  states  that- the  Agaricus  campestris  is  composed 
of  water,  fibrous  matter,  albumen,  sugar,  oil,  adipocere, 
a   substance  which  he  calls  ozmazome,   insoluble  ani. 
malized  matter,  and  acetate  of  potash. 

Mushroom  Philosophic.  (  Champignon  Philosophique. ) 
A  name  formerly  given  to  a  spongy  charcoal  obtained  as 
a  residue  in  the  burning  of  certain  oils  by  a  mixture  of 
nitric  and  sulphuric  acid. 

Myricin.  (Meridne.)  A  name  given  to  the  substance 
which  remains  after  treating  with  alcohol  the  wax  of  bees 
or  that  of  the  myrica  and  ceroxylon.  It  is  solid,  fuses  at 
a  temperature  between  95°  and  100° ;  its  specific  gravity 
is  equal  to  water ;  it  is  very  little  soluble  in  boiling  ether, 
but  dissolves  entirely  in  the  volatile  oils. 

Myrrh.  (From  a  Hebrew  word,  Myrrha.)  A  gum. 
resin  obtained  from  a  tree  which  grows  on  the  eastern 
coast  of  Arabia  Felix.  It  is  of  a  turbid  brick-red  colour, 
solid  and  heavy,  of  a  peculiar  smell  and  a  bitter  taste*  It 
is  soluble  in  boiling  water. 
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Naphtha.     See  Biltanen. 

Naphthaline.  A  white  substance  with  the  lustre  rf 
silver,  soft  to  the  touch,  and  odorous.  It  ruses  at  1803, 
and  crystallizes  in  cooling.  It  is  prepared  by  distillation 
from  coal-tar.  Naphthaline  is  heavier  than  water,  dis- 
solves very  sparingly  in  hot  water,  but  is  soluble  in  ether 
and  alcohol.  Dr.  Thomson  terms  it  a  xexqui-carburel  o) 
hydrogen. 

Narcotise.  A  vegetable  substance,  while,  insipid. 
inodorous;  it  crystallizes  in  rhomboidal  prisms,  often 
clustered.  By  distillation  it  affords  the  same  products  as 
animal  substances  ;  boiling  water  dissolves  of  it  but  rjE, 
cold  alcohol  7Jn,  and  boiling  alcohol  ^  ;  ether  and  the 
volatile  oils  dissolve  it  with  heal ;  cold  acids  dissolve  it : 
the  alkalies  precipitate  it  from  the  acid  solutions.  It  has, 
from  its  discoverers,  been  called  tall  of  Desrostie,  (srl 
tte  Desrosne.)  It  is  often  called  salt  of  opium.  Its  action 
upon  the  animal  econoinj  is  not  very  energetic  unless  it 
contains  morphine,  which  is  sometimes  the  case.  Nar- 
cotino  is  obtained  by  treating  with  ether  the  opium  ol 
I'liiuiiiercc  until  its  strength  is  exhausted.  This  ether  is 
at  first  of  a  yellow  colour ;  it  remains  for  some  time  tur- 
bid, at  length  deposites  a  powder  which  by  distillation 
yields  a  large  quantity  of  ammonia;  when  the  powder 
ceases  10  be  deposited,  the  ether  is  decanted  and  evapo- 
rated ;  crystals  are  formed  which  nrc  impregnated  with  n 
viscous  oil  containing  little  masses  of  caoutchouc,  (indian 
rubber,)  which  can  be  mechanically  separated.  The  oily 
liquid  is  decanted  to  separate  the  crystals,  and  treated 
with  boiling  alcohol ;  on  cooling,  the  narcotine  is  depo- 
sited in  crystals;  it  is  redissolved  in  the  same  liquid, 
again  crystallized,  and  obtained  pore. 
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Natron.  (So  called  from  Natron,  a  lake  ia  Judea 
where  it  was  produced.)  A  natural  carbonate  of  soda, 
which  is  produced  abundantly  in  some  lakes  by  the  con- 
tact of  the  chloride  of  sodium  (common  salt)  with  chalk 
or  some  variety  of  carbonate  of  lime. 

Neutral.  A  saline  compound  possessing  neither  the 
characters  of  acids  nor  alkaline  salts ;  such  are  Epson 
salts,  nitre,  and  all  the  compounds  of  the  alkalies  with 
the  acids. 

Neutralization.  When  acid  and  alkaline  matters 
are  combined  in  such  proportion  that  the  compound  does 
not  change  the  colour  of  violets  or  litmus,  they  are  said  to 
be  neutralized. 

Nickel.  (Nikel.)  A  white  metal,  very  malleable  ; 
its  specific  gravity  is  8*279 ;  it  appears  to  possess-  mag- 
netical  attraction,  a  property  which  belongs,  with  this 
exception,  only  to  iron  and  cobalt ;  nickel  when  com- 
bined with  other  substances  loses  this  property,  while 
iron  loses  it  but  in  passing  to  the  third  degree  of  oxida- 
tion. It  is  extremely  difficult  to  fuse,  though  highly  vola- 
tile ;  if  heated  in  contact  with  the  air  or  oxygen  at  red 
heat,  it  absorbs  the  latter  gas,  and  changes  it  to  a  green 
oxide.  It  forms  combinations  with  most  of  the  simple 
bodies ;  is  dissolved  in  nitric  acid.  Its  solution  gives  with 
the  alkalies  a  green  precipitate. 

Nickel  is  found  in  nature  in  the  state  of  an  oxide,  an 
arseniate,  but  most  abundantly  as  a  sulphuret  of  nickel 
united  with  arsenic,  a  small  quantity  of  iron,  copper,  and 
cobalt;  this  compound  is  called  by  the  Germans  kwpfed- 
nickd ;  from  this,  nickel  is  usually  extracted.  The  pro- 
cess for  obtaining  it  is  complicated :  it  is  necessary  at 
first  to  wash  the  ore,  in  order  to  expel  the  arsenic  and  a 
small  quantity  of  sulphur  ;  it  is  then  subjected  to  powerful 
heat  in  contact  with  saltpetre  (nitrate  of  potash) ;  this 
oxidates  the  metals,  and  forms,  with  the  remaining  arsenic 
and  sulphur,  the  arseniate  and,  sulphate  of  potash  ;  the 
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whole  is  put  into  a  large  quantity  oi  water,  in  order  In 
carry  off  the  excess  of  potash  and  soluble  soils;  a  mix- 
ture of  the  oxide  is  the  residue  ;  this  is  treated  with  hydro- 
chloric acid  ;  (he  excess  of  acid  is  driven  off  by  evapora- 
tion ;  the  chlorides  are  dissolved  in  water,  and  that  at 
copper  is  precipitated  by  a  current  of  sulphuretted  hydra. 
gen.  The  iron  and  the  greater  part  of  the  cobalt  are 
precipitated  by  ammonia ;  the  solutions  of  nickel  and 
o  little  of  cobalt  arc  treiiteii  wiih.polnoh,  which  combines 
wiih  the  hydro-chloric  acid,  and  precipitates  ibe  two 
oxideB,  These  are  carefully  washed,  and  by  the  aid  of 
heat  treated  with  a  concentrated  solution  of  oxalic  acid, 
which  forms  two  insoluble  oxalates  ;  these  are  washed, 

Iaud  slightly  treated  with  liquid  ammonia,  which  dissolves 
them.  The  liquor  is  exposed  to  the  air,  and  decanted 
when  nearly  free  from  the  ammoniacal  odour ;  the  depo- 
sit o  is  entirely  composed  of  the  double  oxalate  of  nickel 
and  ammonia  ;  this  is  washed,  and  on  being  exposed  to  an 
elevated  temperature,  pure  nickel  in  a  metallic  state  it 
obtained. 

I  Nicotic.     (Nicotine.)     A  peculiar  principle  obtained 

by  Vauqueliu  from  tobaceo.  It  is  colourless,  and  has  the 
singular  taste  and  smell  of  Ibe  plant.  It  dissolves  botli 
in  water  and  alcohol ;  it  is  volatile  and  poisonous.  To 
obtain  it,  evaporate  the  expressed  juice  of  tobacco  to  one 
fourth  its  bulk  ;  when  cold,  strain  it  through  tine  linen; 
then  evaporate  it  nearly  to  dryness  ;  dissolve  this  again 
in  alcohol,  and  again  reduce  it  to  a  dry  state.  Dissolve 
the  residue  in  water,  saturate  the  acid  which  it  contains 
with  a  weak  solution  of  potash,  introduce  the  whole  into 
a  retort,  and  distil  to  dryness ;  redissolve,  and  again 
dissolve  three  or  four  times  successively.  The  nicotin 
will  thus  pass  into  the  receiver  dissolved  in  water,  from 
which  solution  it  may  be  obtained  by  very  gradual  evj 
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Nihil  Album.      White  nothing.     A  name  formerly 
given  to  the  oxide  of  zinc.     See  this  word. 

NiraiTES.  (From  nitrum,  nitre.)  Salts  formed  by 
the  union  of  nitric  acid  with  salifiable  bases;  as  the 
nitrates  of  potassa,  soda,  silver,  czc.  Exposed  to  the  action 
of  fire,  all  the  nitrates  are  decomposed,  but  at  different 
degrees  of  heat ;  some  give  off  at  once  oxide  of  nitrogen 
or  nitrous  acid.  When  the  metal  has  much  affinity  for 
oxygen,  and  is  not  at  the  highest  degree  of  oxidation,  it 
absorbs  a  portion  of  this  gas,  becoming  more  highly 
oxidated ;  thus  by  heating  the  proto-nitrate  of  mercury, 
the  deutoxide  is  obtained ;  in  other  cases,  the  tempera- 
ture being  high,  and  the  metal  having  little  affinity  for 
oxygen,  it  is  reduced. 

Those  metals  which  have  the  least  affinity  for  oxygen, 
such  as  gold,  palladium,  dec,  form  nitrates  which,  exposed 
to  a  temperature  a  little  elevated,  disengage  their  acid. 
As  nitric  acid  cannot  exist  without  water,  the  nitrates  of 
course  contain  a  small  quantity.  The  nitrates  are  de- 
composed by  most  of  the  non-metallic  combustible  bodies : 
sulphur  in  decomposing  them  often  forms  a  sulphate  when 
the  oxide  has  as  much  affinity  for  sulphuric  acid  as  for 
the  alkalies ;  otherwise  it  forms  a  sulphuret ;  this  is  most 
commonly  the  case.  With  the  nitrates  whose  metals 
have  not  yet  been  obtained,  sulphur  can  form  only  sul- 
phurous acid  and  an  oxide.  The  nitrate  of  magnesia 
forms  an  exception. 

When  the  nitrates  are  heated  with  charcoal,  a  car- 
bonate  will  be  the  result ;  if  the  oxide  has  as  much  affinity 
for  carbonic  acid  as  for  potash,  soda,  dec,  the  metal  will 
be  reduced ;  if  the  oxide  has  little  affinity  for  oxygen, 
either  an  oxide  and  carbonic  acid  will  be  obtained  or  an 
oxide  of  carbon,  according  to  the  temperature,  and  quan- 
tity of  charcoal.  Most  of  the  nitrates  are  soluble  in  water; 
such  as  are  not,  become  so  by  long  contact  with 
this  liquid ;  there  are  of  these  two  classes  ;  those  whose 
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bases  are   in  excess    precipitate   ill  the   form  of  a  sub- 
e  others  with  an  excess  of  acid  dissolve. 

A  great  number  of  acids,  as  sulphuric,  phosphoric,  ar- 
senic, &c,  decompose  the  nitrates;  their  action  is  mere 
lively  in  proportion  as  the  temperature  is  elevated.  The 
property  which  sulphuric  acid  possesses  of  decomposing 
the  nitrate  of  potash,  (saltpetre,)  is  the  foundation  of  the 
art  of  preparing  nitric  acid. 

When  into  a  solution  of  a  metallic   nitrate  based  n 
iher  upon  potash,  soda,  nor  lilhia,  is  poured  a  solutioa 
a  sub-carbonate,   a  sub. phosphate,  sulphate,  &c,  based 
upon  potash  or  soda,  the  result  is,  a  decomposition  of  tbfr 
two  salts,  forming  a  soluble  nitrate,  and  an  insoluble  si 
carbonate,  sub. phosphate,  &c.     It  is  only  when  the  ni-     jj,, 
irate  is  very  acid  that  decomposition  takes  place  ;  i 
in  order  that  the  borate  or  phosphate,  &c.  found,  8 
be  acid  and  soluble,  the  excess  of  acid  mil 
by  potash  or  soda.      (M.    Thenard,   Traitt  de  CUm$, 
imne  III.) 

One  nitrate  exists  in  nature  in  large  quantities,  that  tJ 
potash  or  saltpetre ;  but  it  is  always  disseminated,  and 
never  found  in  large  masses.  The  nitrates  of  magnesia 
and  lime  are  found  in  nature  ;  also  the  nitrate  of  sodi 
lately  discovered  in  Peru.  The  nitrates  appear  to  form 
themselves,  when  a  salifiable  base  sufficiently  energetic 
is  in  contact  with  decomposing  animal  substances.  111 
this  way  the  nitrates  of  lime,  magnesia,  and  potash,  are 
formed  under  our  eyes  ;  but  we  are  ignorant  of  the  pro- 
cess which  nature  carries  on  in  the  formation  of  the 
great  quantities  of  the  nitrate  of  potash,  which  cover  the 
surface  of  the  ground  in  many  southern  countries.  In 
the  neutral  nitrates,  the  quantity  of  the  oxygen  of  the 
oxide  is  to  the  quantity  of  the  oxygen  of  the  acid  in  the 
proportion  of  1  to  5 ;  but  the  sub-nitrates  are  an  excep- 
tion to  this  law  of  composition.  The  quantity  of  the  bi 
which   they  contain   is   extremely  variable,   sometim 
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eight  times  greater  than  that  of  the  neutral  ni- 
i. 

ntATB  of  Aujxnts.  (Nitrate  (FAhmine.)  A  deli- 
«nt  salt,  very  styptic,  and  soluble ;  it  reddens  the 
ire  of  litmus,  and  is  decomposed  at  a  low  tempera- 
Ahimine  in  jelly  is  precipitated  from  its  solution 
e  careful  addition  of  an  alkali.  It  is  obtained  di- 
r  by  uniting  nitric  acid  to  a  jelly  of  aluminfe.  It  is 
ut  use. 

trate  of  Ammonia.  (Nitrate  d?Ammoniapie.) 
allizes  ordinarily  in  six-sided  prisms,  joined  and 
»ed  longitudinally.  It  is  colourless,  of  a  pungent 
attracting  in  a  slight  degree  moisture  from  the  atmo- 
e.  Cold  water  dissolves  a  part  of  its  weight;  if 
ted  to  the  action  of  moderate  heat,  it  soon  melts  in 
iter  of  crystallization;  by  elevating  the  tempera- 
it  is  decomposed;  this  decomposition  will  be  at- 
d  with  an  elimination  of  caloric  and  light,  if  the  ni- 
ls thrown  upon  burning  coals ;  from  thence  its  name 
flammable  nitre,  given  by  the  ancient  chemists, 
litrate  of  ammonia  is  obtained  by  uniting  directly 
)nia  with  nitric  acid ;  the  ammonia  must  be  in  ez- 

because  a  part  volatilises  during  evaporation, 
salt  is  formed  of  54  of  acid,  and  17  of  the  base. 
niATE  of  Barftjes.  (Nitrate  de  Baryte.)  A  co- 
jss  salt,  of  a  sharp  taste,  capable  of  being  crystal- 
in  octoedrons,  which  contain  no  water  of  crystalli- 
l,  are  unalterable  by  the  air,  soluble  in  20  parts  of 
:  at  32°,  and  in  3  parts  at  212°.  Barytes  forms  in- 
le  salts  with  many  acids ;  it  follows  that  the  solution 
b  nitrate  is  precipitated  by  many  of  them,  but  chiefly 
e  Bulphuric  and  krameric ;  the  latter  appears  to  have 
a  greater  power  than  the  former  to  separate  barytes 
its  combinations.  The  nitrate  of  barytes  is  obtained 
dcining  strongly  in  a  crucible  a  mixture  of  char- 
and  native  sulphate  of  barytes.     Tha  sulphoiet 
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of  barium  which  is  obtained  is  diluted  in  10  parts  ol  wi- 
ler ;  an  excess  of  nitric  acid  is  added  ;  the  liquor  is  eva. 
porated  ;  by  the  water  of  barytes  is  precipitated  a  little 
of  iron  which  it  contains ;  it  is  filtered  and  crystals  ob. 
tained.  The  nitrate  of  barytes  is  often  employed  a 
re-agent.  It  is  composed  of  54  of  acid  and  78  of 
base. 

Nitrate  of  Bismuth.  (Nifrale  de  Bitmulh.) 
pears  in  the  form  of  large  colourless  crystals;  its 
is  first  astringent,  afterwards  very  caustic.  It  contains 
much  of  the  water  of  crystallization.  It  is  obtained  by 
treating  bismuth  with  nitric  acid.  Water  decomposes  this 
nitrate,  giving  place  to  a  precipitate  of  an  insoluble  sub- 
nitrate,  formerly  called  magistery  of  bismuth,  and  to  M 
acid  nitrate  which  remains  in  solution  ;  this  solution  pre- 
cipitates white  with  ammonia,  black  with  sulphuretted  hy- 
drogen, and  yellowish  or  greenish  white  with  the  hydro, 
ferro-cyanate  or  ferro-cyunide  of  potassium,  ornugt 
yellow  with  the  chromate  of  potash,  and  white  with  albu- 
men. The  sub.nitrate  can  be  dissolved  in  nitric  acid, 
and  then  presents  the  same  characters  as  the  acid  solu- 
tion. 

Nitrate  of  Cadmium.  (Nitrate  de  Cadmium.)  A 
colourless  salt,  which  attracts  humidity  from  the  air,  con- 
tains much  of  the  water  of  crystallization,  is  very  solu-  I 
ble,  and  susceptible  of  crystallization  in  acicular  prisms*. 
often  in  clustered  circles.  It  is  obtained  by  treating  cad- 
mium with  nitric  acid. 

Nitrate  of  Cerium.  (Nitrate  de  Cerium.)  Cerium 
can  form  two  nitrates.  The  proto .nit rate,  which  is  ob- 
tained by  uniting  the  protoxide  of  cerium  to  nitric  acid,  is 
colourless,  of  a  pungent  taste,  a  little  sugared,  deliques- 
cent, and  reddens  the  tincture  of  litmus.  The  deuto-ni 
irate,  which  is  obtained  in  heating  the  deutoxide  of  ce- 
rium with  nitric  acid,  is  of  a  yellowish  colour,  of  a  tasto 
k-unular  to  the  proto-nitrate  :  it  cannot  be  crystallized  <M 
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less  it  contain  a  great  quantity  of  acid.  These  substances 
are  without  use. 

Nitrate  of  Chroxr.  (Nitrate  de  Chrdme.)  This  is 
little  known. 

Nitrate  of  Cinchonine.  (Nitrate  de  Cmchonme.)  It 
is  obtained  by  uniting  directly  cinchonine  to  nitric  acid 
diluted  with  water,  and  slowly  evaporating  the  solution. 
The  nitrate  separates  in  the  form  of  a  limpid  oil,  which 
collects  in  little  drops ;  it  crystallizes  in  prisms. 

Nitrate  of  Cobalt.  (Nitrate  de  Cobalt.)  A  violet 
red  salt,  susceptible  of  producing  crystals  which  attract 
moisture  from  the  air,  and  are  very  soluble  in  water. 
The  cyanide  of  potassium  precipitates  this  solution  a 
very  clear  brown ;  the  ferro-cyanide  of  the  same  metal 
precipitates  it  a  clear  green  ;  but  sulphuretted  hydrogen 
does  not  precipitate  it.  This  salt  is  obtained  by  submit, 
ting  arsenical  cobalt  to  a  number  of  successive  opera- 
tions.    See  Cobalt. 

Nitrate  of  Copper.  (Nitrate  de  Cuivre.)  Blue,  of 
a  sharp  and  caustic  taste,  crystallizes  in  prisms,  often  aci- 
6ular.  It  is  very  soluble  in  water ;  its  solution  is  decom- 
posed by  sulphuric  acid ;  the  sulphate,  less  soluble  than 
the  nitrate,  easily  crystallizes.  The  solution  of  the  nitrate 
of  copper  is  precipitated  black  by  sulphuretted  hydro- 
gen, blue  by  ammonia,  green  by  the  deutoxide  of  arse- 
nic, and  a  chestnut  brown  by  the  ferro-cyanide  of  potas- 
sium. The  nitrate  of  copper  is  obtained  by  treating  this 
metal  with  nitric  acid. 

Nitrate  of  Gold.  (Nitrate  d9Or.)  The  deutoxide 
of  gold,  can  be  dissolved  only  in  concentrated  nitric  acid ; 
the  combination  is  very  feeble,  and  the  nitrate  is  decom- 
posed if  submitted  to  evaporation.  Water  decomposes 
it  by  uniting  with  its  nitric  acid. 

» Nitrate  of  Glucina.  (Nitrate  de  Glucine.)  Colour- 
less,  deliquescent,  uncrystallizable,  of  a  sugared  taste  ; 
is  very  soluble  in  water,  and  reddens  the  tincture  of 
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litmus,  lis  solution  is  not  precipitated  by  sulphuretted 
hydrogen ;  with  potash  and  soda  it  forms  a  while  pre- 
cipitate which  an  excess  of  the  alkalies  can  re-dissolve.  It 
is  obtained  by  treating  glucina  with  nitric  acid,  and  eva 
porating  the  solution  lo  dryness. 

Nitratk  of  Ikon.  (Nitrate  <*«  Fer.)  Of  ibis  there 
are  the  deuto-nitrale  and  the  trlto-nitrate.  Nitric  acid 
causes  the  protoxide  of  iron  to  pass  10  its  highest  slate ol 
oxidation.  The  deuto-nitrate  may  be  crystallized ;  it  i.< 
soluble  in  water ;  its  solution  can  dissolve  a  certain  quM- 
lity  of  the  deutoxide  of  nitrogen;  it  is  precipitated  Wuiah 
green  by  the  cyanide  of  potassium  ;  it  is  not  precipitated 
by  sulphuretted  hydrogen.  This  salt  is  obtained  by  in- 
troducing iron  into  diluted  nitric  acid  and  concentrating 
the  solution  by  a  gentle  heat. 

The  trito-nhrate  is  always  acid,  of  a  beautiful  red  colour; 
it  isuncrystallizable;  it  is  precipitated  white  by  theferro- 
cyanide  of  potassium.  In  attempting  to  bring  it  to  the 
solid  state  by  evaporation,  it  decomposes  and  remains  in 
the  state  of  a  triloxide.  It  is  obtained  by  treating  iron 
minutely  subdivided,  in  nitric  acid  diluted  with  its  weight 
of  water.  There  is  always  a  ponion  of  the  ritoxidc 
which  is  not  attacked  by  the  acid,  and  which  remains  u< 
the  bottom  of  the  vessel. 

Nitrate  of  Lead.  (Nitratf  de  Plomb.)  White  and 
opaque,  of  a  sugared  and  astringent  taste,  soluble  in  8 
parts  of  water  at  59'.  Its  evaporated  solution  produces 
tetrahedral  crystals  which  contain  no  water  of  crystalli- 
zation. If  boiled  with  thin  plates  of  lead,  the  latter  ab- 
sorbs a  portion  of  the  oxygen  of  the  nitric  acid,  and  the 
salt  is  transformed  into  a  sub-hypo-nitrite.  The  solu- 
tion of  nitrate  of  lead  is  precipitated  black  by  sulphuret- 
ted hydrogen,  white  by  the  ferro-cyanate  (cyaao-ferrure) 
of  potassium.  This  salt  is  obtained  hv  diluting  litharge 
(deutoxide  of  lead)  in  weak  nitric  acid.  It  crystallises 
by  evaporation. 
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Nitrate  of  Limb.  (Nitrate  de  Chaux.)  Colourless,  of 
u  sharp  taste,  very  deliquescent,  soluble  in  water,  dissolves 
also  in  alcohol,  which  leaves  it  to  crystallize  by  evapora- 
tion. If  into  its  concentrated  aqueous  solution  a  certain 
quantity  of  liquid  potash  is  poured,  the  lime  being  set 
free  immediately  absorbs  the  water  of  the  solution  and 
forms  a  solid  hydrate.  This  phenomenon  was  formerly 
called  Miractdum  Chimicum.  The  nitrate  of  lime  is  fre- 
quently found  in  nature,  but  always  in  small  quantities. 
It  is  collected  with  the  nitrate  of  magnesia  for  the  prepa- 
ration of  the  nitrate  of  potash.  To  obtain  the  nitrate  of 
lime  pure,  it  must  be  prepared  directly  with  nitric  acid 
and  lime  or  a  very  pure  carbonate  of  lime,  as  white 
marble. 

Nitrate  of  Lithium.  (Nitrate  de  Lithium.)  Colour- 
less, very  deliquescent,  very  soluble,  crystallizing  in 
rhomboids  or  in  needles ;  its  taste  is  fresh  and  sharp  ;  it 
melts  easily  and  is  obtained  directly. 

Nitrate  of  Magnesia.  (Nitrate  de  Magntsie.)  A 
colourless  salt  of  a  bitter  taste,  deliquescent,  very  solu- 
ble, crystallizing  usually  in  acicular  prisms.  Potash  and 
soda  precipitate  magnesia;  ammonia  precipitates  one 
part  only  and  forms  an  ammoniaco-magnesian  nitrate. 
It  exists  with  the  nitrates  of  lime  and  potash  in  saltpetre 
beds. 

Nitrate  of  Manganese.  (Nitrate  de  Manganese.) 
The  proto-nitrate  only  is  known ;  it  is  very  soluble  and 
with  difficulty  crystallized.  Its  solution  is  precipitated 
white  by  the  ferro-cyanate  of  potassium,  and  yellow- by 
the  simple  cyanide.  It  is  obtained  by  treating  the  oxides 
of  manganese  with  nitric  acid. 

Nitrate  of  Mercury.  (Nitrate  de  Mcrcurf.)  Mer- 
cury can  form  two  combinations  with  nitric  acid.  The 
proto-nitrate  is  with  difficulty  obtained,  it  often  contains  a 
small  portion  of  the  deuto-nitrate.  •  To  obtain  it,  Imparts 
of  nitric  acid  at  77°,  10  parts  of  watei,  a&&3&  ^floAii  <& 

23* 


•aw  NIT 

mercury  are  mixed  and  heated  in  order  to  tavour  then 
combination.  It  was  formerly  prepared  by  heating  mer- 
cury with  very  feeble  nitric  acid  ;  the  result  always  wa> 
a  deuto- nitrate,  or  at  least  a  mixture  of  the  two  salts ;  to 
thai  if  a  solution  of  chloride  of  sodium  (common  sal!) 
was  added,  no  precipitate  was  formed,  the  result  being  it 
ile  u  to  -chloride,  which  is  soluble.  This  salt  is  while. 
very  sharp .  in  contact  with  the  air  it  decomposes  into 
an  insoluble  sub -proto- nit  rate  and  a  soluble  acid  proto- 
mtratc.  In  order  to  effect  its  solution,  the  water  must 
be  slightly  acidulated  to  prevent  its  decomposition,  it 
may  be  known  when  the  salt  is  in  the  Btale  of  a  proto- 
nitrate,  by  pouring  into  it  a  solution  of  chloride  of  so- 
dium, which,  if  this  is  the  case,  will  form  a  white  pre- 
cipitate of  the  proto -chloride.  Hit  is  in  the  stale  of  a  deuto- 
nitrale,  the  salt  will  remain  in  solution.  The  liquor  in 
Altered  and  a  solution  of  potash  added  ;  if  it  contains  tkc 
ileuto.xide  it  will  be  precipitated  yellow,  otherwise  it  will 
be  black. 

The  deuto.rtitrate  is  obtained  by  boiling  mercury 
an  excess  of  nitric  acid,  until  the  solutioi 
tated  by  a  solution  of  the  chloride  of  sodi 
evaporated ;  a  crystallized  mass  of  whitish,  sometimes  yel- 
lowish, needles  is  obtained.  Hot  water  decomposes  this 
as  it  does  the  proto -nil  rate,  and  the  insoluble  part  which 
is  obtained  was  formerly  known  by  the  name  of  lurbiih 
nitreux.  The  solution  of  the  deuto-nitrate  is  precipitated 
yellow  hy  potash,  white  by  ammonia  and  the  ferro-cya- 
jiate  of  potassium,  and  yellow  by  the  cyHnidc  of 
■dum.  It  is  not  precipitated  by  the  chloride  of 
Sulphuretted  hydrogen  forms  with  it  an  orange  and 
times  a  black  precipitate,  which  in  a  short  time  becomes 
while.  This  salt  is  in  pharmacy  employed  in  the  prepa- 
ration of  red  precipitate  (deutoxide  of  mercury)  and  oi 
*ome  mercurial  salts,  which  are  obta  ned  by  doublo  de- 
composition.      With    the    vroto-nweate    is   ^reuared  the 
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soluble  mercury  of  BaJmemam,  a  medicine  which  is  in 
high  repute  ia  toe  north  of  Europe.  It  is  obtained  by 
pouring  ammonia  into  a  solution  of  this  salt,  a  black  pre- 
cipitate i*  formed,  the  liquid  is  filtered,  again  precipitated 
\>y  ammonia,  again  filtered,  and  this  process  is  continued 
until  no  precipitate  is  formed  by  ammonia ;  the  ammonia 
must  not  be  in  excess,  but  the  liquor  should  always  con- 
tain some  of  the  nitrate  in  solution. 

Nitrate  of  Morphine.  {Nitrate  de  Morphine.)  It  is 
bitter,  is  easily  dissolved  in  water,  and  crystals  may  be 
obtained.  It  is  prepared  by  treating  morphine  with  di- 
luted nitric  acid  and  gently  evaporating  the  solution. 

Nitrate  of  Nickel.  (Nitrate  de  Nickel.)  This  salt 
is  of  a  green  colour,  of  a  taste  at  first  sugared  and  after- 
wards styptic ;  it  dissolves  in  double  its  weight  of 
cold  water.  The  solution  on  being  evaporated  crystal- 
lizes in  8-sided  prisms,  which  retain  much  of  the  water 
of  crystallization.  Its  solution  is  not  precipitated  by  sul- 
phuretted hydrogen,  but  it  forms  an  apple-green  precipi- 
tate with  the  ferro-cyanate  of  potassium,  an  i  a  yellowish 
white  with  the  simple  cyanide,  of  the  same  metal.  (See 
Nickel.) 

Nitrate  of  Palladium.  (Nitrate  de  Palladium.) 
Scarcely  known ;  it  is  red,  soluble,  and  is  precipitated 
olive  green  by  the  ferro-cyanate  of  potassium. 

Nitrate  of  Potash.  (Nitrate  de  Potasse.)  Saltpetre. 
A  white  salt,  ef  a  cool  and  sharp  taste,  fuses  upon  burn- 
ing coals.  It  attracts  moisture  from  the  air  only  when 
the  latter  is  very  humid.  In  commerce  it  is  found  in  eon- 
fused  crystallised  masses.  If  redissolved  and  crystal- 
lised anew,  it  is  obtained  in  6-sided  prisms,  terminated  by 
dihedral  summits ;  when  exposed  to  the  action  of  heat 
it  fuses  ;  in  this  state  if  one  sixteenth  part  of  sulphur  be 
added,  on  cooling,  a  mass  is  obtained  known  by  the*ame 
of  Mineral  erystaL  *     - 

The  fusion  which  this  nitrate  experience*  ia  tta  igpfc- 
pus,  for  it  contains  no  water  of  CTysta\\\xa\\oTv.    \V  * 
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solves  in  4  times  its  weight  of  water  and  in  |  its  weigiii 
of  boiling  water.  By  calcining  the  nitrate  of  potash 
with  the  cream  of  tartar,  (supertanrate  of  potash,)  a  suh- 
carbonate  of  potash  is  obtained  ;  thia  however  is  not  per- 
fectly pure,  us  it  contains  a  little  lime  ;  this  preparation 
was  formerly  called  "  Nitre,  fire'  par  le  tartre."  By  csl> 
cining  the  nitrate  of  potash  with  charcoal  a  sub-carbo- 
nate more  pure  than  the  preceding  is  obtained  ;  this  was 
formerly  called  "  Nitre fixi  par  h  charbon." 

The  nitrate  of  potash  is  still  used  to  pTepare  nitric 
und  sulphuric;  acids;  it  forms  an  important  part  of  gun- 
powder, and  is  used  in  fulminating  powder,  Ace.  It  is  ol 
frequent  use  in  medicine.  It  is  found  on  the  surface  ot 
the  earth,  usually  existing  with  the  nitrates  of  lime  and 
magnesia  in  places  where  animal  substances  have  under- 
gone decomposition.  It  is  lound  in  the  form  of  mould, 
constituting  efflorescences  of  saltpetre  upon  damp  walls, 
in  cellars,  and  under  old  buildings.  It  is  obtained  pure 
by  lixiviation.  The  nitrate  of  potash  is  formed  of  100  ■ 
acid,  and  87-146  of  the  base. 

Nitrate  of  Quinine.      (Nitrate  de  Quinine.) 
in    I'bomboidat    prisms   with   an   oblique   base  ; 
much  the  same  phenomena  as   (he  nitrate   of  cinchonin. 
but  the  form  of  the   crystals   is  very  different ;   those  ol 
the  nitrate  of  quinine  arc  rhomboidal  prisms  with  oblique 
bases. 

Nitrate  of  Rhodium.     (Nitrate  de  Rhodium.)     tl 
only  known  to  exist,  and  to  be  of  a  red  colour. 

Nitrate  of  Silver.  (Nitrate  d' Argent.)  Lmwr 
Caustic.  Colourless,  bitter,  very  caustic,  very  soluble 
in  water.  It  appears  not  to  be  deliquescent.  Crystals 
are  obtained  from  it  which  seem  to  have  no  determinate 
form.  It  colours  the  skin  black  and  disorganizes  animal 
substances.  It  is  obtained  by  dissolving  at  a  mild  heat 
grains  of  silver  with  nitric  acid.  When  pure  silver  car 
not   be  obtained,  but   al loved  silver  as  u 
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used,  the  nitrate  of  silver  should  be  separated  as  much 
as  possible  by  crystallization.  A  blue  liquor  will  at  first 
remain,  this  will  contain  some  silver ;  in  order  to  sepa- 
rate it  from  the  copper  a  solution  of  chloride  of  sodium  ' 
should  be  introduced,  which  will  form  an  insoluble  chlo- 
ride with  the  silver.  When  it  will  no  longer  form  a  pre* 
cipitate  it  must  be  washed,  then  calcined  with  an  oily 
substance  and  poured  into  water ;  the  silver  will  be  found 
very  pure.  With  the  nitrate  of  silver  is  prepared  the 
lapis  infernalu,  or  infernal  stone,  a  name  given  on  ac- 
count of  its  strong  burning  property.  The  nitrate  of  sil- 
ver is  formed  of  100  of  acid  and  214.380  of  the  oxide  of 
silver. 

Nitrate  of  Soda.  (Nitrate  de  Soude.)  This  salt  re- 
sembles in  some  of  its  properties  the  nitrate  of  potash ; 
its  crystals  are  rhomboidal  prisms,  soluble  in  water.  It 
is  obtained  by  decomposing  the  sub-carbonate  of  soda 
with  nitric  acid.  Great  quantities  of  it  are  found  in  Peru. 
It  is  composed  of  100  of  acid  and  57*745  of  the  base* 

Nitrate  of  Sthontian.  (Nitrate  of  Strontiane.)  A 
colourless  salt  of  a  sharp  taste;  crystallizes  in  octoe- 
drons,  which  dissolve  by  contact  with  the  air.  It  is  pre- 
pared like  the  nitrate  of  barytes. 

Nitrate  of  Tin.  (Nitrate  d'Etain.)  When  tin  is 
brought  into  contact  with  concentrated  nitric  acid,  the 
action  is  very  lively,  even  at  the  ordinary  temperature ; 
the  tin  passes  to  the  state  of  a  deutoxide  by  the  decom- 
position of  one  part  of  nitric  acid,  and  remains  at  the  bot- 
tom of  the  vessel  without  combining  with  the  portion  of 
acid  not  decomposed  ;  but  if  nitric  acid  diluted  with  wa- 
ter be  employed,  it  will  only  form  the  protoxide,  which 
will  combine  with  the  portion  of  acid  not  decomposed, 
and  produce  a  proto-nitrate.  tn  both  cases  there  is  a 
formation  of  the  nitrate  of  ammonia,  owing  to  union  of 
the  hydrogen  of  the  decomposed  water  with  part  of  the 
nitrogen  of  the  nitric  acid.  *■ 
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The  proto-nitraie  of  tin  is  uiicryst  alii /.able  ;  its  solution 
is  yellowish,  and  when  an  attempt  is  made  to  obtain  it  in 
a  very  concentrated  state  U  decomposes,  giving  place  Ui 
u  deposits  of  the  protoxide  of  tin. 

Nitrate  of  Tellotuu*.  (Nitrate  de  Tellure.)  Co- 
lourless ;  crystallizes  in  very  elongated  prisms,  whicl 
arrange  themselves  in  groups.  Its  solution  is  precipitated 
orange  brown  by  sniphurelied  hydrogen.  This  nitrate  is 
obtained  by  treating  iellurium  with  nitric  acid. 

Nitrate  of  Titanium.  (Nitrate  de  Titane.)  A  whin 
salt,  reddens  the  tine  -ire  of  litmus,  crystallizes  in  rliom- 
boidal  flat  prisms,  lis  solution  is  precipitated  reddish 
brown  by  trie  ferro-cyanate  of  potassium.  This  nitrate 
is  prepared  by  treating  with  nitric  acid  the  oxide  of  the 
metal  calcined  with  potash,  and  purifying  it  by  washing. 

Nitrate  of  Tiro  a  i  mum.  (Nilratede  Thorint'.)  Verj 
astringent,  uncrystullizable  ;  notwithstanding  its  great 
solubility,  if  by  careful  evaporations  its  solution  can  be 
brought  to  a  sirupous  consistence,  then  exposed  to  the 
air  and  aftewards  heated  in  a  sand-bath,  it  becomes 
opaque  and* insoluble.  This  nitrate  is  obtained  by  treat- 
ing a  jelly  of  thorinium  with  nitric  acid. 

Nit,hate  of  Uha.vtih.  (Nitrate  d'Urane.)  Uranium 
forms  two  salts  with  nitric  acid  :  but  (lie  prolo-nitrate  U 
litlle  known.  The  deuto.nitrate  is  of  a  yellowish  green, 
very  soluble  in  water  ;  its  solution  is  precipitated  by  pot- 
ash and  soda  not  carbonated.  It  forms  with  the  ferro- 
cyanate  of  potassium  ;i  red  precipitate,  and  with  the  son- 
pie  cyanide  a  yellowish  while  precipitate.  If  exposed 
to  a  certain  degree  of  heat,  it  changes  into  a  yellow  sub- 
deuto. nitrate,  which  is  entirely  decomposed  if  the  tem- 
perature continues  to  be  elevated.  This  nitrate  is  either 
obtained  by  uniting  nitric  acid  directly  to  the  deutoxidc 
of  the  metal,  or  by  extracting  it  from  phosphated  uranium 
which  exists  in  nature;  in  the  latter  case,  the  mineral  is 
'■alrined  with  double  its  weight  of  carbonate  of  soda, 
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product  is  submitted  to  repeated  washings ;  the  residue  is 
dissolved  in  nitric  acid  and  crystallized.  ,**  . 

Nitrate  of  Yttria.  (Nitrate  d'  YUria.)  A  colour- 
less salt,  of  a  taste  at  first  sugared,  afterwards  astringent, 
deliquescent,  crystallizing  with  difficulty ;  it  reddens  the 
tincture  of  litmus.  Its  solution  is  precipitated  white  by 
potash  and  soda.     It  is  prepared  by  a  direct  process. 

Nitrate  of  Zinc.  (Nitrate  de  Zinc.)  Colourless,  of 
an  astringent  taste,  deliquescent,  very  soluble.  Its  evapo- 
rated solution  produces  crystals  in4-sided  prisms  terminated 
by  points  with  4  faces.  It  forms  with  the  ferro-cyanate  of 
potassium,  the  simple  cyanide  of  this  metal  ;  with  pot- 
ash and  soda  it  forms  white  precipitates ;  sulphuretted 
hydrogen  also  forms  with  it  a  similar  precipitate.  This 
nitrate  is  prepared  by  treating  zinc  with  weak  nitric  acid. 

Nitrate  of  Zirconium.  (Nitrate  de  Zircdne.)  A 
white  salt,  of  an  astringent  taste,  uncrystallizable,  red- 
dening  the  tincture  of  litmus  ;  it  gives  by  evaporation,  a 
transparent  viscous  mass,  little  soluble  in  water.  This 
nitrate  is  obtained  by  treating  a  jelly  of  the  zirconium 
with  nitric  acid. 

Nitre.  (Greek,  Nitron.  Latin,  Nitrum.)  The  com- 
mon name  for  saltpetre,  or  the  nitrate  of  potash. 

Nitre  Ammoniacal.     A  name  formerly  given  to  the 
.  nitrate  of  ammonia. 

Nitre  Calcareous.  (Nitre  Calcaire.)  A  name  given 
by  ancient  chemists  to  the  nitrate  of  lime. 

Nitre  Cubic.  (Nitre  Cubiqiie.)  An  ancient  name  for 
the  nitrate  of  lime. 

Nitre  Inflammable.  An  ancient  name  for  the  ni- 
trate of  ammonia. 

Nitre  Maonesian.  Ancient  name  for  the  nitrate  of 
magnesia. 

Nitrification.  The  process  of  the  formation  of 
nitrates.  This  formation  takes  place  only  when  ni- 
trogen and  oxygen  in  a  nascent  state  are  in  contact, 
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and  when  the  mine  acid  which  is  the  result  of  Uir 
combination  of  these  two  gases,  meets  with  a  salifia- 
ble base  which  possesses  a  strong  affinity  for  the  acid. 
Thus  in  nature  we  find  only  alkaline  nitrates.  It  being 
known  that  in  nature  nitrates  are  never  found  except  in 
places  exposed  to  animal  exhalations,  and  continued 
dampness,  artificial  manufactures  of  nitre  {niiriira) 
have  been  successfully  attempted  ;  in  this  process  il  it 
necessary  to  use  earth,  or  calcined  substances  which  an 
not  too  dense,  and  which  may  be  easily  penetrated  by 
water.  Thus  marble  and  other  compact  calcarious  mine- 
rals and  ail  quartzose  minerals  do  not  promote  the  forma. 
'ion  of  nitrates  in  the  most  favourable  situations.  (Sec 
Nitrate  of  Potash.) 

NrnUTEs.  TheBe  are  little  known;  when  nitrous 
acid  is  brought  in  contact  with  a  salifiable  base,  the  result 
is  a  nitrite  and  a  hypo-nitrite. 

Nitbitbb  (Hypo.)  They  offer  characters  analogous 
to  those  of  the  nitrates ;  like  them  they  are  decomposed 
by  heal,  and  dissolved  by  water  except  their  base  is  in 
excess.  Many  acids  decompose  them,  and  the  hypo-ui- 
Iric  acid  which  cannot  exist  urtcombined  is  Iransl'jniH'il 
into  nitric  acid  and  deutoxide  of  nitrogen.  The  hypo- 
nitrite,  of  lead  is  obtained  by  boiling  the  nitrite  of  lead 
with  metallic  lead  ;  a  sub-hypo-uitrite  is  formed,  which  is 
brought  to  a  neutral  state,  by  precipitating  a  portion  of 
the  base  by  sulphuric  acid.  With  this  neutral  hj 
nitrite  many  others  can  be  obtained  by  double  decoi 
-iition.  According  to  Berzelius,  in  the  neutral  hypo. 
trites  the  quantity  of  the  oxygen  of  the  oxide  is 
quantity  of  the  oxygen  of  the  acid  as  I  to  3;  but 
-iib-hypo-uilriles,  the  quantities  of  the  base  vary  as 
si  ib- nitrates. 

Nithoi;i:n.     (Azote.)     (From  the  Greek  nitron,  w] 
signifies  nitre,  and  gennao,  to  generate,  because  it  is 
>r  of  nitre.     The  French  term,  azote,  signifi* 
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destroyer  of  life.)  A  colourless  gas,  inodorous  and  msi. 
pid^  it  extinguishes  combustion;  its  specific  gravity  if 
0*0757.  It  has  never  been  decomposed ;  at  constitutes 
one  of  the  simple  non-metallic  bodies.  Some  chemists 
have  considered  it  as  the  oxide  of  a  metal  which  they 
have  termed  nitricum ;  others  as  one  of  the  oxides  of  % 
metal  which  they  call  ammonium.  As  neither  of  these 
hypotheses  has  been  established  by  experiments,  we  must 
regard  nitrogen  as  a  simple  substance.  It  combines 
with  oxygen  in  5  proportions,  notwithstanding  its  affinity 
for  this  body  is  but  feeble ;  this  combination  never  takes 
place  by  merely  bringing  the  two  gases  in  contact.  It 
has  as  little  affinity  for  other  substances. 

The  firmest  combination  of  nitrogen  is  with  hydrogen, 
forming  ammonia.  Combined  with  carbon,  it  forms  cya- 
nogen. It  unites  to  chlorine,  iodine,  but  with  none  of  the 
metals  except  potassium  and  sodium. 

Nitrogen  forms.  |  of  the  atmosphere ;  it  is  a  constituent 
part  of  animal  substances.  It  is  of  little  use  in  an  uu» 
combined  state.  It  was  formerly  called  alcalig&ne.  It 
is  obtained  by  burning,  under  a  bell-glass  containing 
atmospheric  air,  some  substances  so  combustible  as  to 
absorb  ail  the  oxygen  from  the  air,  leaving  the  nitrogen 
pure.  Phosphorus  is  often  employed  for  this  purpose ; 
nitrogen  may  also  be  obtained  from  liquid  ammonia,  by 
decomposing  it  with  liquid  chlorine. 

Nitrogen  Carbonated.     See  Cyanogen. 

Nitrogen  Oxyxuriated.     See  Chloride  of  Nitrogen. 

Nomenclature  Chemical.  The  establishment  of  the 
chemical  nomenclature  as  it  now  exists  is  one  of  the  great- 
est services  which  could  have  been  rendered  to  the  cause 
of  science  ;  where, '  indeed,  we  may  ask,  would  now 
have  been  the  science  of  chemistry,  if  arbitrary  names 
only  had  been  given  to  the  numerous  compounds  which 
have  been  and  are  constantly  discovered  ?  What  chemists 
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could  ever  learn  this  crowd  of  names,  which  when  «• 
called  bring  with  them  nothing  to  point  out  the  nature  ol 
the  bodies  composing  (hem  1  But  by  the  aid  of  the  chemi- 
cal nomenclature,  the  name  of  a  salt,  an  oxide,  an  acid,  or 
any  other  compound,  gives  at  once  the  composition  of  the 
substance,  and  of  course  suggests  most  of  its  important 
properties.     This  nomenclature  is  due  to  Guyton  Mor- 

There  exists  a  certain  number  of  simple  bodies  (See 
Elements) ;  the  names  of  them  are  unimportant,  provided 
they  are  not  too  long.  Different  terminations  affiled 
the  names  of  these  elementary  bodies,,  constitute  ~~ 
nomenclature  of  chemistry.  Thesu  simple  bodies, 
excepted,  take  also  the  name  of  combustible  1 
cause  that  all  can  form  combinations  with  oi 
then  take  the  general  name  of  burnt  B63Ies. 
then  two  (great  divisions  ;/  simple  combustible  bodies,  am* 
burnt  bodies.  The  combustible  bodies  can  ibrin  among' 
themselves  a  great  number  of  combinations  ;|  these  com. 
pounds  have  received  different  names,  J  ' '" 
-  When  they  are  solidyr  liquid,-  the  name  of  one  of  the 
compounds  is  terminatetTin  ure,'  and  this  is  followed  by 
(  '  the  name  of  the  other ;  as  iodure  of  azote,  f  sidphure  ' 
lead, chlorure  of  sodium,  hi/drure  of  sulphur,  Ac, 
signate  the  combination  of  iodine  with  azote,  of  snlpl 
with  lead,  of  chlorine  with  sodium,  and  of  hydrogen  with 
sulphur.* 

Sometimes  however,  for  greater  simplicity,  the  names 

turnover,  to  admonish  the  English  eiuaVut  lint  out  EermlnaUoiu  .Id  mil  .-..(n 
pond  with  Utoie  of  the  French  ;  their  termination  Inure,  ]*  in  maiiy  enseal  ians- 
'lied  hy  idc,  thui  Mui  &c:t,tr  Is  .'osWsof  <*;„«  ;  Ulmtt  dc  ionium,  [i  ,1,1. 
r,di  of  urn!**,  *c.  ;  In  oUiei  iim  Uu  termination  jn  „re  l>  nnswerablu  to 
aaitjfim  it  plemi  U  mlyiiurtl  of  letd,  tec.  The  Fiench  liouieiKlnture  In 
aainminy  ottei  cases  piewnue  greater  limpllelly  than 
more  ucsTuanl  with  Bclsotlfle  principles. 
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esimple  Jbodiea  are  giyen  to  binaiy  jcpmj^Qiuids  as 
d  kySrogentiB  sometimei i  called  ammonia;  carbonated 
,  cyanogen,  &c.~;  anci '  (aeVT^dnibiriatioas  with  com- 
hie  bodies  are  caUerfotomoftiKre*,  and  cyanures  more 
viorily  <mmommrl&  wad  cyanides.  .  Common  use  Has 
sver  more  influence  than  rules  of  nomenclature  ;  thus 
unbination  takes  place  between  two  metals,  the  com. 
d  is  called  an  attby,  or  amalgam  if  mercury  is  one  of 
impounds ;  we  would  not  say  an  orure  of  copper,  an 
nine  of  mercury,  but  an  alloy  of  gold  and  copper,  and 
malgam  of  silver.  * 

the  second  class  of  burnt  bodies  jor  such  as  unite 
oxygen*  the  general  name  of  oxidetis  given  to  the 
ty  compounds/which  result  from  the" union  of  simple 
tances  with  oxygen-  when  their  compounds  do  not 
ent  acid!  properties  dmnd  as  these  combinations  can 
pfiice  m  diiierenrproportions,  CBey  are  Called  proto, 
d,  trito,  and  per  oxides,  according  'as  the  simple  sub- 
:e  is  "oxidated  tolhe  first,  second,  third,  or  highest 
ee;, '  tfioVwe  "say  "the  oxide  y  of  carbon,-  protoxide, 
oxide,~<&c.,  of  iron.'  J  When  oxygen  uniting  with  a 
tance  gives  it  the  peciliair  properties  described  under 
term  acid,  the  compound  takes  the  general  name  of 
,  but  as  one  substance  may  with  oxygen  form  differ- 
icids ;  |  tne  termination  ic  (ique)  is  used  to  denote  the 
est  portion  oT^xygGnlfliaX  of  w«  (£wr)  the  lowest; 

phosphoric  ■ "  (j>ho^nortque)    acid   and  phosphorous 
^sphoreux)  acid ;  When  a  substance  forms  with  oxygen 
>ne  acid,  the  termination  is  in  icvas  cai5onic  acid*  .  In 
e  cases  a  simple' body  may  form  more  than  two  acids," 
term  Aypo^signifying  under  is  then  used  ;  commencing 

the  highest  portion  of  oxygen,  we  would  say :  ' 

r'        Phosphoric  Acid. 

Hypo-Phosphoric     " 
Phosphorous  " 

Hypo-Phosphorous  " 
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The  acids  formed  with  hydrogen  arc  designated  t 
prefixing  the  word  hydro,  as  hydro -chloric,  hydro-snip! 
ric,  (sulphuretted  hydrogen,)  &c. 

The  acids  can  combine  with   most  of  the  oxjdtB,  » 
form  compounds  distinguished  by  ihe  name  of  sail*, 
salt  formed  with   an  acid 'ending  in   iclis   known   by  I; 
termination  atejU  the  name  of  Ihe  acid  ends  in  owjjt 
of  the   salt  terminates   in   itt.    ■  Thus   ive   would   say  flic      , 
sulphate  or  the  protoxide  of  lead  :  sulphili'  of  (Tic  /irtJi'tel-      ! 
of  potassium,  I  When  there  is  an  excess  of  ihe 
culled  a   stib-.Mll;   when  there  is   an   cvniss  of  ;, 
called  a   super-Jalij  or  an   acid  salt  r,  as  tbf  ,vk'j.  .  '  -  ■'■■ 
bismuth  ;  the  acid  or  super-sulphate  of  alum'uic.     ' I 
ruination  (more  frequent  in   English)  ijieiSllsed  to  desig- 
nate organic  salifiable  bases,  ns  Narcotine,  Quinine,  &c. 

Numbers  Phoportiokal.  Numbers  which  indicai' 
ihe  proportion  in  which  substances  unite.     See  Atom. 

o. 

Oil.  (Huite.)  (In  Latin  Oleum,  from  oka,  ihe  olive, 
this  name  being  at  first  confined  to  the  oil  expressed  from 
the  olive.)  Oil  is  a  substance  of  a  fatty  or  unctuous 
nature,  either  solid  or  fluid,  does  not  combine  with  water, 
burns  with  flame,  and  is  volatile  in  different  degrees. 
Oils  are  never  formed  but  in  organic  substances;  all  the 
minerals  which  present  oily  characters  have  origin. 
from  the  action  of  vegetable  or  animal  life.  They  a 
distinguished  intojted  and  volatile  or  essential  oils. 

Fixed  oils  (huiles  grasses)  are  usually  lluid  at  the  ordi- 
nary temperature,  are  lighter  than  water,  inflammable, 
more  or  less  soluble  in  ether  and  alcohol,  and  insoluble 
in  water ;  Ihey  combine  more  or  less  easily  with  metallic 
oxides,  forming  soaps  which  arc  soluble  or  insoluble  ac- 
cording to  the  nature  of  the  oxides.  The  fixed  oils  com- 
bine in  all  proportions  with  the  essential  oils.  Exposed  to 
(he  action  of  the  atmosphere,  they  become  thick,  and  leu 
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their  fluidity.  Such  as  dry  bo  hard  as  not  to  affect  paper 
when  applied  to  them  are  called  siccative  0U9;  linseed 
oil  is  of  this  kind ;  hence  its  use  in  painting.  When  the 
fixed  oils  are  submitted  to  distillation,  they  furnish  much 
carburetted  hydrogen  and  other  products  common  to  fat 
substances.  According  to  Chevreul,  all  the  fixed  oils  are 
composed  of  elaine  and  stearine  in  different  proportions. 

Oil  of  Vitriol.  '  (HuUe  dc  VUrirt.)  The  common 
name  of  sulphuric  acid,  probably  given  on  account  of  its 
oily  appearance. 

Oils  Volatile  or  Essential.  (Huiles  Volatile*  ou 
Essentidles.)  Pungent,  caustic,  odoriferous  ;  many  are 
without  colour,  others  are  yellow,  green,  or  blue ;  most 
of  them  are  lighter  than  water,  all  are  volatile ;  they 
easily  absorb  oxygen,  and  then  become  more  consistent ; 
some  even  are  solid.  Some  form  a  crystalline  substance, 
as  the  oil  of  turpentine.  These  oils  do  not  combine  inti- 
mately with  salifiable  bases,  the  result  of  the  combination 
being  a  kind  of  soap  (saoomdes).  It  is  not  known  whether 
these  oils  are  formed  of  two  or  more  immediate  principles ; 
according  to  many  analyses,  they  consist  of  hydrogen, 
oxygen,  carbon,  and  nitrogen.  Saussure,  who  studied 
much  into  the  nature  of  these  substances,  found  no  oxy. 
gen  in  the  oils  of  lemon  and  turpentine.  The  essential 
oils  exist  in  all  aromatic  vegetables ;  many  are  obtained 
by  distillation  with  water. 

Oleates.  Combinations  of  oleic  acid  with  salifiable 
bases ;  these  salts  are  decomposable  by  fire  and  by  most 
of  the  acids.  Oleic  acid  unites  to  bases  in  different  pro- 
portions,  giving  rise  to  acid,  neutral,  and  sub-oleates. 
According  to  the  experiments  of  Chevreul,  oleic  acid 
possesses  the  same  capacity  of  saturation  as  the  marga- 
ritic  and  stearic  acids.  The  oleates  of  lime,  barytes, 
strontian,  magnesia,  zinc,  dec,  are  insoluble  and  pulveru* 
lent ;  they  are  prepared  by  double  decomposition* 

20* 
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Oleate  of  Potash.  (Oleate  de  Potasse.)  Of  a  bitter 
taste,  alkaline,  pulverulent,  and  colourless.  It  is  ven 
soluble,  and  attracts  humidity  from  tho  air;  dissolved  in 
two  parts  of  distilled  water  it  forms  a  jelly,  and  in  four 
parts,  a  liquid  of  sirupous  consistence;  if  dissolved  in  ■ 
great  quantity  of  water,  it  decomposes  into  a  sub.oleate 
and  potash.  Most  of  the  acids  decompose  it,  also  the 
solutions  of  lime,  barytes,  strontian,  and  most  of  the  me, 
tallic  salts.  It  is  obtained  by  heating  moderately  in  ■ 
capsule  one  part  of  potash  with  one  part  of  oleic  acid  and 
four  or  five  parts  of  water,  and  suitably  evaporating  (lie 
mixture. 

Oleate  of  Soda.  (Ohale  de  Sonde.)  Is  prepared 
tike  the  preceding ;  the  proportions  are  1  part  oleic  acid, 
0-66  of  pure  soda  dissolved  in  5  parts  of  water. 

Olivile.  A  white,  pulverulent,  inodorous  sub.stano.-_. 
of  a  bitter  and  aromatic  taste  ;  it  is  sometimes  obtained  in 
little  acicular  crystals ;  exposed  to  a  high  temperature, 
it  melts  and  becomes  yellow  ;  at  a  still  higher  tempera- 
ture, it  decomposes  like  vegetable  substances  ;  it  is 
almost  insoluble  in  cold  water,  but  dissolves  in  boiling 
water  ;  the  liquid  on  cooling  becomes  milky  by  the  pre- 
cipitation of  the  olivile  ;  it  becomes  limpid  on  boiling 
anew  ;  if  the  ebullition  is  long  continued,  this  substance 
separates,  and  appears  on  the  surface  in  the  form  of  an 
oily  liquid.  The  olivile  exists  in  the  gum  of  the  olive 
tree  ;  it  was  first  extracted  by  Pelletier ;  for  this  purpose 
the  gum  is  dissolved  in  highly  rectified  alcohol ;  on  stand- 
ing a  short  time,  the  liquor  deposites  the  olivile  in  the 
form  of -little  needles;  it  is  redissolved  in  alcohol,  and 
then  washed  with  a  little  sulphuric  ether,  in  order  to  sepa- 
rale  the  remainder  of  the  colouring  matter. 

Opium.  (From  the  Arabian  api,  juice,  it  being  oh- 
tained  from  the  juice  of  the  poppy.)  A  gum-resinou> 
ettract  from  the  Papaixr  somnifertim,  oi  white  poppy.  In 
various  parts  of  Asia  fields  of  poppies  are  cultivated 
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this  use.  Incisions  are  made  into  the  stems  and  capsule 
of  the  poppy ;  the  juice  is  collected,  and  evaporated  by 
gentle  heat.  Exposed  to  the  action  of  firet  opium  de- 
composes ;  when  heated  in  contact  with  the  air,  it  in- 
flames, and  absorbs  oxygen.  By  analysis  it  has  been 
been  found  to  consist  of 

Meconic  acid, 2  parts. 

A  new  acid  discovered  by  Robiquet,     3 

Morphine,      • 1 

Narcotine, 2 

A  substance  analogous  to  caoutchouc,  5 

Mucilage, 6 

Fecula, ..-.7 

Resin,       ......    ...8 

Fixed  oil,       » 9    " 

Vegeto-animal  matter, 10    " 

Sand  and  other  impurities,      -    -    -  11     " 
Orate.     A  name  given  by  Pelletier  to  designate  a 
combination  of  the  oxide  of  gold  (or)  with  potash.    When 
a  great  excess  of  alkali  is  added  to  a  solution  of  the  chlo- 
ride of  gold,  the  liquor  immediately  becomes  discoloured, 
and  takes  a  yellowish  green  tint  which  disappears  by 
adding  a  little  water.     A, precipitate  of  the  oxide  of  gold 
retaining  a  little  of  the  potash  is  formed ;  an  acid  restores 
the  yellow  colour.    Pelletier  supposes  that  the  hydrated 
oxide  of  gold  performs  the  part  of  an  oxide  in  relation  to 
the  potash,  and  that*  it  forms  a  very  alkaline  orate  which 
is  soluble  in  water ;  that  by  adding  an  acid  it  produces  a 
salt  based  upon  potash,  and  muriate  of  gold  by  the  de- 
composition of  the  orate  of  potasb.    Thenard  and  some 
other  chemists  believe  that  this  salt  is  but  a  double  salt, 
because  that  the  muriate  of  gold  uniting  to  the  muriate  of 
potash  forms  a  compound  which  cannot  be  precipitated 

by  an  alkali.  '    'JL  % 

On*.    (Jfine.)    The  mineral  substances  from  whitjjf' 

metals  are  extracted,  *%<& 
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Ore  of  Clack  Lead.  A  name  sometimes  given  li- 
the per-carburet  of  iron. 

Orb  of  Red  Lead.  (Minium.)  See  Tritoride  uf 
Lead. 

Orfiment.     See  Stilphvref  of  Arsenic. 

OsMAzoift.  A  yellowish  brown  extract,  soluble  in 
water  and  alcohol,  procured  from  the  muscles  of  animals. 
It  gives  a  peculiar  odour  to  soap. 

Osmium.  A  solid,  pulverulent  metal,  of  a  blackish  co- 
lour. As  it  has  never  been  fused,  its  physical  properties 
are  not  well  known.  Heated  in  contact  with  the  air,  it 
absorbs  oxygen  gas  and  becomes  a  white  volatile  oxide 
with  a  most  powerful  odour.  It  has  been  hitherto  combined 
only  with  chlorine  and  a  lew  metals.  According  to  Henry, 
it  forms  ductile  alloys  with  gold  and  silver.  It  is  never 
found  but  in  the  ore  of  platina,  combined  with  iridium, 
It  was  discovered  by  Tennant  in  1803. 

Oxacids.  This  word  is  sometimes  used  to  designate 
(lie  acids  formed  of  a  combustible  substance  and  oxygen. 

Oxalates.  Combinations  of  oxalic  acid  with  salifia- 
ble bases.  They  are  all  decomposable  by  fire,  leaving 
Utile  residue  of  charcoal  on  account  of  the  great  quantity 
of  oxygen  which  the  oxalic  acid  contains.  The  oxalate? 
present  very  interesting  phenomena.  '  The  neutral  ovu- 
lates of  alumine,  potash,  and  soda,  are  Ihe  only  onesThav- 
ing  lor  their  liases  ;iiefiillic  »\ides,  which  are  soluble. 
Moat  of  the  others  become  soiublc  by  the  aiUliti. 
excess  of  acid  ;  the  former  lose  their  solubility  by  . 
same  addition.  For  this  reason,  when  oxalic  acid  . 
poured  into  a  solution  of  lime  or  barytes,  it  forms  a  pre- 
cipitate which  redissolvea  by  adding  an  excess  51  acid  j 
white  if  to  a  solution  of  the  oxalate  of  potash  an  excess 
of  the  same  acid  be  added,  crystals  of  the  oxalic  acid 
formed.  Lime,  barytes,  and  strontian  are  the  I 
wliich  have  the  greatest  tendency  to  unite  to  oxalic 
nature  but  four  oxalates  are  found ;  those  of 
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Ume,jgoda,  mnd  potash,  j.  All  the  soluble  oxalates  are  pre- 

pared  directly  by  combining  oxalic  acid  with  the  sub* 

carbonates.    In  the  neutral  oxalates  the  quantity  of  the 

"""  fcxygen  of  the  oxide  Is  tolhe'quantity  ofthe^acid  as  1  to 

5*568;  in  the  acidulated  oxalates  as  1  to  5*568  multTT 

"^  plied  by  2 ;  in  the  acid  oxalates  as  1  te^:56&  multiplied 

"^  by  4 ;'  and  in  the  ^ub^oxaiates  as   1  to  5*568  divided 

****'^«  O  WW     Willi   ■  ■—**•» ->»«•— *"'-.»■■  ■■  — m' 

Oxalate  of  Ammonia.  (Oxalate  cTAmmoniaque.)  Crys- 
tallizes in  long  prisms  terminated  by  dihedral  summits ; 
it  has  a  pungent  taste.  Submitted  to  distillation  in  a  re- 
tort, it  furnishes  the  sub-carbonate  and  a  portion  of  the 
oxalate  of  ammonia  which  volatilizes ;  there  is  little  resi- 
duum. Water  easily  dissolves  this  salt;  it  is  insolqble 
in  .alcohol.  Nitric,  sulphuric,  and  muriatic  acids  abstract 
a  portion  of  its  base,  changing  it  to  an  acidulated  oxa- 
late. It  is  said  that  when  two  solutions  of  equal  parts  of 
corrosive  sublimate  and  the  oxalate  of  ammonia  are  put 
in  a  dark  place,  the  two  saks  suffer  no  alterations  for 
many  days ;  but  if  the  mixture  is  exposed  to  the  rays  of 
the  sun,  an  instantaneous  action  is  observed,  the  liquor 
becomes  milky,  and  deposites  a  certain  quantity  of  the 
proto-chloride  of  mercury,  disengages  carbonic  acid,  and 
the  liquor  becomes  clear ;  it  contains  only  the  muriate  of 
ammonia  and  a  little  of  the  oxalate  of  ammonia.  (Jour- 
nal ofPhar.  tome  I.  p.  62.)  The  oxalate  of  ammonia  is 
obtained  in  laboratories,  by  saturating  a  solution  of  oxalic 
acid  with  ammonia  and  evaporating  it.  According  to 
Berzelius,  it  is  composed  of  100  of  acid  and  47*679  of 
the  base.  It  is  frequently  used  as  a  re-agent  to  detect 
the  presence  of  lime.  The  acidulated  oxalate  of  ammonia 
is  much  less  soluble  than  the  neutral  oxalate  ;  it  is  ob- 
tained in  the  same  manner,  except  that  double  the  acid 
is  employed  in  its  preparation. 

Oxalate  of  Cinchoniwk.  Insoluble  and  pulverulent ; 
it  is  obtained  by  double  decomposition, 
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Oxalate  of  Potash.  (Oxalate  de  Potasse.)  Exce»- 
lively  soluble,  almost  un  crystal  I  izable  ;  when  decomposed 
by  fire,  the  sub- carbonate  of  potash  is  obtained  for  a  re- 
sidue. All  the  strong  acids  take  from  it  a  portion  of  it* 
base,  and  change  it  to  the  stale  of  an  acid  oxalate,  wbick 
is  precipitated  if  the  solution  is  concentrated.  It  pre- 
cipitates with  all  the  acids  which  con  form  insoluble  o.\i- 
lates.  It  is  obtained  by  saturating  the  salt  of  wood  sor- 
rel (Oxalis  ticclocelia)  with  potash.  The  acidulated  oxa* 
late  of  potash  crystallizes  in  short  opaque  parallelopipedi, 
it  reddens  blue  vegetable  colours,  is  less  soluble  than  tlic 
preceding  ;  it  does  not  attract  moisture  from  the  air.  It 
is  obtained  very  pure,  by  adding  to  a  solution  of  potash 
twice  the  quantity  of  oxalic  acid  which  is  necessity  Eh 


Oxalate  (Ar;ii>)  of  Potash.  Sub-oxalate  of  potash. 
Salt  of  sorrel.  This  is  less  soluble  than  the  neutral  and 
acid  oxalate  ;  it  crystallizes  easily.  It.eonlains  twice  a> 
much  of  the  acid  as  the  acidulated  oxalate,  and  four 
limes  as  much  of  the  neutral  oxalate.  By  some  che- 
mists it  is  called  ipiadroxalalc  of  potash.  In  Switzerland 
it  is  extracted  from  the  common  sorrel  (Rnmex  actio. 
cella.)  The  salt  of  sorrel  is  used  for  removing  ink  spot* 
and  iron  rust  from  linen. 

Oxalate  of  Soda.  (Oxalate  de  Soude.)  Exists  in 
small  granular  crystals  having  tittle  taste  :  when  decom- 
posed by  fire,  it  offers  similar  products  to  the  preceding  : 
it  is  obtained  by  the  combination  of  soda  with  the  juice  ot 
Oxalis  aceioiella,  rumex,  &c.  The  acidulated  oxalate  of 
soda  is  much  Into  soluble,  and  reddens  the  tincture  01 

Oxides  Metallic.  (Oxides  Metalliques.)  Compounds 
which  result  from  the  combination  of  oxygen  with  met*Js. 
The  ancient  chemists  called  them  metallic  lime,  sup- 
posing them  to  be  metals  deprived  of  an  imaginary  sub- 
stance  which  they  called  phlogiston.    The  most  important 
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difference  between  the  metallic  and  other  oxides,  is  the 
property  they  poetess  of  combining  with  acids,  neu- 
tralizing them,  and  forming  salts.  -All  the  oxides  are 
brittle,  solid,  inodorous,  (except  that  of  osmium,)  and  in- 
sipid, except  those  of  the  second  class*  (as  osmium  and 
arsenic.)  All  the  oxides  are  heavier  than  water,  and  less 
so  than  most  of  the  metals.  None  redden  the  tincture  of 
litmus,  but  many  restore  its  colour  when  reddened  with 
an  acid.  The  oxides  heated  in  close  vessels,  present 
different  phenomena;  a  few  are  deprived  of  all  their 
oxygen ;  others  lose  but  a  part ;  many  retain  it  with  great 
.tenacity.  Light  has  not  a  very  perceptible  effect  upon 
them ;  though  some  chemists  have  asserted  that  it  reduces 
the  oxide  of  gold.  Chlorine  decomposes  many  oxides, 
disengaging  oxygen,  uniting  to  their  metals,  and  thus  trans- 
forming them  to  chlorides :  this  however*  does  not  take 
place  but  at  an  elevated  temperature.  Liquid  chlorine 
does  not  combine  with  the  oxides ;  it  decomposes  them  in 
part,  unites  with  the  decomposed  portion  to  form  a  chlo- 
ride, while  the  oxygen  of  the  metal  combines  with  a  part 
of  the  chloride,  producing  chloric  acid  which  unites  to  the 
portion  of  the  metal  not  deoxidized.  This  experiment 
succeeds  well  with  potash.  Iodine  at  a  high  temperature 
produces  upon  some  metallic  oxides  effects  similar  to 
those  of  chlorine  ;  that  is,  by  forming  an  iodide  and  dis- 
engaging oxygen.  Through  the  medium  of  water,  it  de- 
composes many  oxides,  forming  iodides  (iodures,)  and 
iodates.  Nitrogen  has  no  action  upon  the  oxides  at  any 
temperature.  Sulphur,  at  an  elevated  temperature,  de- 
composed all  the  oxides  of  the  last  five  sections ;  with 
all  the  oxides  of  the  last  four  sections,  it  disen- 
gages sulphuric  acid,  and  the  deoxidated  metal  unites  to 
the  sulphur ;  with  the  oxides  of  the  second  section,  there 
is  a  formation  of  a  sulphate  and  a  sulphuret  (sulfure). 
Sulphur  through  some  medium  presents  nearly  similar 

*  See  Metals,  Thenard'e  section*. 
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effects;  yet  according  to  Thenard,  water  is  decomposed 
with  the  alkaline  oxides  in  such  a  manner  as  to  product 
hypo- sulphurous  acid  and  sulphuretted  hydrogen,  whidi 
uniting  with  a  portion  of  the  base,  form  a  hypo-sulphite 
and  a  hydro-sulphuret.  Phosphorus  has  no  action  upon 
the  earthy  oxides  ;  it  decomposes  the  o\ideB  of  the  second 
section,  forming  phosphates  and  phosphurets,  (pkosphxres,) 
with  the  oxides  of  the  last  four  sections,  it  gives  differed! 
products.  When  tho  oxide  may  he  easily  reduced,  the 
result  is  a  phosphuret  and  phosphoric  acid  ;  when  this  ia 
not  the  case,  there  is  a  formation  of  a  phosphuret  ami 
phosphate  ;  it  would  even  be  possible,  if  the  metnl  was 
highly  oxidated  and  had  a  great  affinity  for  oxygen,  thai 
only  a  phosphate  would  be  obtained.  Phosphorus  unii>."J 
to  water  exhibits  different  phenomena;  it  acts  only  upon 
the  alkaline  oxides  and  those  which  are  easily  reduced. 
In  the  first  case  a  phosphate  is  formed,  and  phosphurettf  il 
hydrogen  disengaged,  a  hydro-phosphite  is  also  produced, 
which  proves  that  the  water  is  decomposed  ;  in  the  second 
case  the  oxide  is  reduced,  and  phosphoric  acid  formed. 
Carbon,  at  a  temperature  more  or  less  elevated,  reduces 
all  tho  oxides  except  lliose  of  the  first  and  second  section  j 
it  disengages  either  carbonic  acid  or  the  oxide  of  carbon. 
Electricity  reduces  all  the  oxides  except  those  of  ihe  first 
section.  Selenium,  according  to  Berzelius,  produces 
with  the  oxides  effects  similar  to  those  of  sulphur.  The 
hydraciils  in  uniting  to  the  oxides  decompose  them  ;  the 
oxygen  of  the  oxide  combines  with  the  hydrogen  of  the 
acid,  forming  water,  while  the  reduced  metal  unites  to 
(he  disengaged  base  of  the  hydracid. 

Oxide  of  Aluminum.  (Oxide  d' Aluminium.)  White, 
smooth  to  the  touch,  insoluble  in  water,  and  forming  ti 
paste  with  it,  infusible  by  the  fire  of  a  forge  furnace, 
without  action  upon  oxygen  or  atmospheric  air;  its  spe- 
cific gravity,  according  to  Kirwan,  is  2-000 ;  it  is  seldom 
found  pure  in  nature  ;  it  exists  in  the  sapphire,  and  is  fre 
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quently  combined  with  silex.  It  was  discovered  in  1754, 
by  MargrafF.  Many  chemists  l^ave  since  studied  its  na- 
ture ;  they  have  until  recently  considered  it  as  a  simple 
earth,  which  they  designated  by  the  name  of  alumine, 
Since  the  discovery  of  the  alkaline  metals,  chemists  have 
been  forced  by  analogy  to  add  this  substance  to  the  list  of 
metallic  oxides.  Alumine  is  obtained  from  alum;  for 
this  purpose,  alum  is  dissolved  in  about  20  parts  its  weight 
of  water ;  ammonia  is  added  until  a  precipitate  is  no 
longer  formed.  The  alumine  in  precipitating,  takes 
always  with  it  so  much  water  as  to  give  it  the  appearance 
of  a  jelly ;  after  being  well  washed,  it  is  dried  by  heat. 
Gay-Lussac  has  described  another  process  for  obtaining 
it ;  this  is  convenient  and  economical  when  the  object  is 
not  to  obtain  the  alumine  in  a  jelly.  By  this  process,  it 
is  only  necessary  to  apply  to  the  alum,  for  half  an  hour,  a 
heat  sufficiently  great  to  redden  the  crucible ;  all  the 
ammonia,  and  all  the  sulphuric  acid  will  escape,  leaving 
only  the  alumine  in  a  very  white  powder. 

Oxide  of  Antimony  (Deuto.)  (Deutoxide  d'Anti- 
moine.)  White,  reducible  by  the  voltaic  pile,  insoluble  in 
water,  without  action  upon  air  or  oxygen  gas,  and  unde- 
composable  by  fire.  It  is  obtained  by  pouring  diluted 
nitric  acid  upon  powdered  antimony,  slightly  heating  the 
liquor,  and  then  adding  stronger  acid.  The  metal  oxi- 
dizes without  dissolving,  becoming  a  yellow  white,  then 
white  by  calcination,  tterzelius  states  that  this  oxide 
reddens  litmus,  and  partly  saturates  salifiable  bases ;  for 
these  reasons  he  called  it  antimonious  acid.  According 
to  Thenard,  it  is  composed  of  26*07  of  oxygen,  and  100 
of  the  metal. 

Oxide  of  Antimony     (Pboto.)      (Protoxide  d'Anli- 

moine.)    It  is  obtained  by  dissolving  in  water  the  proto- 

chloride  of  antimony ;  a  white  powder  called  powder  of 

algaroth,  is   immediately  precipitated;    this    is  a  sub- 

chloride  of  antimony.     This  precipitate  is  heated  with  a 
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solution  of  potash,  which  unites  with  the  chlorine,  an<l 
sets  tree  the  oxide  ;  it  must  be  filtered  and  washed  with 
many  waters,  in  order  to  be  obtained  pure.  Another 
method  of  obtaining  the  protoxide  of  antimony,  is  to  heal 
antimony  to  redness  in  a  long  earthen  crucible  ;  a  thick, 
white  smoke  is  disengaged,  which  being  condensed,  forms 
a  white  crystalline  substance,  formerly  called  argentine 
fioieert  of  antimony.  This,  in  its  composition,  is  the  same 
as  the  preceding  protoxide.  According  to  Thenar  J. 
both  contain  18*5  of  oxygen  to  100  of  the  metal. 

Oxivb  of  Antimony  (Trito.)  (TVitonde  a"Aitli- 
limine.)  At  a  high  temperature  it  disengages  a  portion 
of  its  oxygen  and  becomes  a  deutoxide  ;  it  is  obtained  by 
exposing  lo  a  red  heat  for  a  considerable  time,  a  mixture 
of  1  part  of  powdered  antimony  lo  2  of  the  peroxide  ol 
mercury.  This  oxide  is  formed  in  preparing  that  ancient 
composition,  formerly  known  under  the  name  oi' diapho. 
retic  antimony.  For  this  purpose  a  mixture  of  equal 
parts  of  antimony  and  nitrate  of  potash  ore  thrown  into 
a  crucible  and  heated  to  redness  :  a  mass  composed  ol 
the  peroxide  of  antimony  and  potash  is  obtained.  In 
this  experiment,  the  oxygen  of  the  nitric  acid,  goes  lo 
the  antimony,  and  the  potash  unites  in  part  to  the  oxide 
formed.  By  treating  this  mass  with  water,  the  greatest 
part  of  the  potash  with  a  little  of  the  antimony,  dissolves  ; 
the  residue  constitutes  the  diaphoretic  antimony  which 
is  a  compound  of  20  parts  of  potash  and  80  of  the  trit- 
oxide  of  antimony.*  According  lo  Berzelius,  the  tritox- 
ide  or  peroxide  of  antimony  is  composed  of  30-993  ot 
oxygen  to  100  of  the  metal  ;  the  chemist  calls  it  an'.imv- 
ituK  acid  on  account  of  its  property  of  uniting  lo  bases: 
he  admits  also  a  fourth  oxide  of  antimony,  which  he  names 
tub-oxide  ;  this,  according  to  him,  is  formed  by 

«t  mhydraw,  anrt  thai  irn-oaJd  lose  pangf  Its  oiyBsn  fcydeiiicmlon. 
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antimony  to*  a  current  of  humid  air,  or  to  the  positive 
pole  of  die  voltaic  pile. 

Oxidb  of  Absbnio  (Dbuto.)  (Deutoxide  dJ Arse- 
nic.) This  oxide,  known  by  the  name  of  white  arsenic, 
rat's'bane,  and  arsenious  acid,  is  white,  of  a  sharp  and 
nauseous  taste;  when  taken  internally  it  disorganizes 
and  ulcerates  the  parts  in  contact.  It  is  one  of  the  most 
deleterious  poisons,  occasioning  death  when  taken  in 
a  very  smajl  dose.  The  deutoxide  of  arsenic  is  volatile, 
a  property  which  it  possesses  in  common  with  the  oxide 
of  osmium  ;  when  it  vaporizes,  it  may  be  distinguished 
by  an  odour  resembling  that  of  garlic  ;  it  is  soluble  h> 
boiling  water,  does  not  redden  blue  vegetable  colours ;  on 
the  contrary  it  greens  the  tincture  of  violets.  It  is  un- 
decomposable  by  fire,  is  without  action  upon  atmosphe- 
ric air  and  oxygen  gas  ;  when  heated  with  sulphur  it 
yields  all  its  oxygen,  burning  one  part  of  the  sulphur, 
and  forming  with  the  other  part  a  red  sulphuret  of  arse- 
nic. It  is  found  in  nature  either  in  crystals  or  a  pulve- 
rulent form ;  but  that  which  is  used  in  commerce  is  obtain- 
ed from  the  wasting  of  the  ore  of  arsenical  cobalt.  The- 
nard  considers  this  oxide  as  formed  of  100  of  metal  and 
32*28  of  oxygen.  The  deutoxide  of  arsenic  is  employed 
in  painting,  in  the  manufacture  of  Scheele's  green,  dec. : 
it  is  also  of  use  in  medicine  ;  but  on  account  of  its  poison- 
ous properties,  it  should  be  used  with  great  care.  Ar- 
senic may  be  known  by  being  thrown  on  burning  coals, 
where  it  gives  off  vapours  which  smell  strongly  of  gar- 
lic ;  its  aqueous  solution  is  precipitated  white  by  lime 
water ;  sulphuretted  hydrogeu  gives  it  a  yellow  colour 
and  precipitates  by  the  aid  of  heat  the  yellow  sulphuret 
of  arsenic ;  this  test  is  so  faithful,  that  according  to 
Orfila,  it  would  detect  the  one  hundred  thousandth  part 
of  white  arsenic  dissolved  in  a  liquid.  The  solutions  of 
sulphuret  of  potassium  and  sulphuret  of  sodium,  also 
precipitate  arsenic  in  yellow  flakes ;  but  it  is  n< 


316  O  X  I 

10  add  some  drops  of  strong  acid,  that  they  may  Unite 
with  the  hose  of  the  stilphureis,  otherwise  there  will  be 
no  precipitates.  Legal  writers  upon  medicine,  have,  b) 
untitling  this  circumstance,  led  to  many  errors  in  at- 
tempts lo  detect  the  presence  of  arsenic. 

Oxide  of  Arsenic  (Photo.)  (Protoxide  d'Arsenie.i 
Black  and  pulverulent.  If  heated  in  close  vessels,  this 
oxide  decomposes  to  a  deuioxide  and  a  metallic  arsenic. 
lor  this  reason  some  chemists  regard  it  only  as.  a  mixture 
of  metallic  arsenic  and  the  deutoxide  of  arsenic.  Bet- 
zelius  thinks  it  lo  be  a  peculiar  acid  ;  he  obtained  it  by  ex- 
posing powdered  arsenic  for  a  long  time  to  the  air ;  it  ap- 
pears to  consist  of  8  of  oxygen  to  100  of  the  meta\. 

Oxide  of  Azote  (Deijto.)  DettlOTide  of  Nitrogpii. 
Nitrous  gas,  or  nitric  oxide.  A  colourless  gas,  with- 
out action  upon  vegetable  colours  ;  its  specific  gravity  is 
1-0390 ;  it  extinguishes  combustion,  absorbs  oxygen 
wilh  extreme  avidity,  denply  reddens  litmus,  and  passes 
lo  the  stale  of  nitrous  acid.  Heal  and  electricity  decom- 
pose this  oxide  ;  no  combustible  body  bus  action  upon  il  al 
the  ordinary  temperature,  but  at  a  red  heat  mat 
bustibles  take  its  oxygen  and  set  the  azote  free. 
phorus  transforms  it  into  phosphoric  acid  and  phosphi 
retted  azoic.  Chlorine  has  no  action  upon  it  when 
gases  are  very  dry,  otherwise  nitrous  and  muriatic 
will  be  formed.  Iodine  and  azote  do  not  combine 
it.  Burning  sulphur  plunged  in  this  gas  is  i 
extinguished.  Cold  water  dissolves  one  twentieth 
of  its  volume  ;  boiling  water  does  not  dissolve 
It  is  alwavs  -j  product  of  arl  ;  in  order  to  prepare  it,  pouT 
into  a  flask  containing  copper  filings,  some  nitric  acid,  and 
fit  to  the  flask  a  bent  tube  with  one  end  placed  in  the  cistern 
in  a  manner  suitable  for  obtaining  the  gas.  The  nitric  acid 
decomposes  in  part,  to  oxidate  ihe  metal,  while  the  portion 
not  decomposed  dissolves  the  oxide  formed  ;  the  deutoxide 
of  azole  eel  free,  disengages  in  the  state  of  gas  whit 
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passes  into  the  receiver.  The  first  portions  of  the  gas 
should  be  suffered  to  escape  on  account  of  the  atmosphe- 
ric air  contained  in  the  retort.  In  weight,  it  consists  of 
100  of  azote,  112*96  of  oxygen.  It  was  discovered  by 
Hales. 

Oxide  of  Azote  {PftoTo.)  Protoxide  of  Nitrogen. 
Nitrous  oxide.  A  colourless  gas,  inodorous,  of  a  sugared 
taste,  specific  gravity  1*5273.  This  gas  is  not  perma- 
nent. Faraday  succeeded  in  liquefying  it  with  a  very 
heavy  pressure.  Caloric  and  the  electric  fluid  decom- 
pose it  into  azote  and  the  deutoxide  of  azote.  One  of  its 
essential  properties  is  that  of  rekindling  combustion  like 
oxygen  gas ;  this  is  owing  to  the  great  facility  with  which 
combustible  bodies  decompose  it.  This  gas  has  been 
called  oxidated  azote,  depTUogisticated  nitrous  gas.  The 
English  chemists  some  years  since  announced  that  it 
possessed  the  singular  property  of  exciting  in  allfersons 
the  most  pleasurable  and  delightful  sensations.  Vau- 
quelin,  Gay-Lussac,  and  Thenard  repeated  the  experi- 
ment, but  instead  of  finding  it  uniformly  exhilarating, 
they  discovered  that  by  inhaling  it,  serious  accidents, 
such  as  vertigoes,  syncopes,  dec.  were  caused.*  The  «' 
protoxide  of  azote  does  not  exist  in  nature,  it  is  easily 
procured  by  decomposing  at  a  mild  heat,  the  nitrate  of  - 
ammonia  ;  the  salt  is  decomposed,  part  of  the  oxygen 
of  the  acid  unites  to  the  hydrogen  of  the  ammonia, 
forming  water  ;  the  nitric  acid  being  thus  by  the  loss  of 
oxygen  reduced  to  nitrous  gas,  (deutoxide  of  azote,)  it 
unites  to  the  azote  of  the  ammonia,  and  forms  the  protOK* 
ide  of  azote.  This  gas  was  discovered  by  Priestly  in 
1772 ;  and  since  then  its  properties  have  been  investi- 
gated by  Davy,  Vauquelin,  Gay-Lussac,  Thenard,  and 
Faraday. 

*  The  French  chemists  ooiU^not  have  read  with  attention  the  account  given 
by  Sir  H.  Davy,  of  the  various  effect*  of  this  gas,  as  he  expressly  states,  that  in 
swmi  cases  they  were  dteegfaeiale  tad  painftri. 
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Osibb  of  Barium  (Drfto.)  (Deutoxide  de  Bo 
Of  a  greenish  gray  colour,  alkaline,  having  little 
Exposed  to  the  air,  it  disengages  oxygen  and  attracts  car- 
bonic acid ;  submitted  to  a  high  heat  it  loses  a  portion  oi 
oxygen,  and  is  brought  to  the  state  of  a  protoxide.  All 
simple  non-meiallic  bodies  t  ransform  it  at  a  high  tempera- 
ture to  the  protoxide  of  barium.  Liquid  chlorine  decani- 
poses  it  cold,  disengaging  oxygen  and  producing  the  chlo- 
ride of  barium  ;  heated  strongly  with  hydrogen  gas  il 
disengages  light  and  heat,  producing,  by  the  formation  of 
water,  a  hydrate  of  the  protoxide.  Cold  water  has  Hill* 
action  upon  the  deutoxide  of  barium  ;  boiling  water  dis- 
engages a  part  of  its  oxygen.  It  does  not  exist  in  na- 
ture ;  it  is  prepared  by  heating  the  protoxide  with  hydro, 
gen;  the  operation  should  be  performed  over  mercury. 
It  may  be  obtained  from  the  hydrate  by  pouring  a  con. 
centratflti  solution  of  barytes  into  acid  oxygenated  wa- 
ter. It  deposits  brilliant  spangles,  but  these  cannot  be 
dried  without  disengaging  oxygen  gas.  Thcnard,  who 
lias  paid  mucii  attention  to  the  properties  of  this  oxide, 
state*  that  it  contains  double  the  quantity  of  oxygen  to 
(hat  contained  by  the  protoxide. 

Oxide  of  Baric m  (Proto.)  (Protoxide  de  Barium.) 
Barytes.  It  is  of  a  grayish  white,  caustic,  and  strongly 
greens  the  infusion  of  violets.  Exposed  to  the  air,  il 
attracts  moisture  and  carbonic  acid.  When  heated  with 
oxygen  gas,  it  absorbs  il  and  transforms  itself  into  ft 
deutoxide ;  if  submitted  to  the  action  of  lire  in  contact 
with  the  air,  it  is  converted  into  a  deutoxide  and  proto- 
carbonate  ;  by  a  degree  of  heat  more  elevated,  it  de- 
composes, and  only  the  proto. carbonate  of  barytes  is  ob- 
tained. Barytes  is  not  found  in  nature  except  in  combi- 
nation with  carbonic  and  sulphuric  acids.  The  know- 
ledge of  this  substance  is  due  to  a  triple  discovery  of 
Scheele  ;  this  pharmacian  discovered  in  one  experiment. 
acid,  (chlorine,)  manganese,  and  barytes:   Fii- 
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raday  and  Vauquelin  first  obtained  barium  in  a  state  of 
purity;  it  was  regarded  as  a  simple  body  until  Davy 
made  the  discovery  of  the  alkaline  metals.  The  pro- 
toxide of  barium  is  composed  of  11*669  of  oxygen  and 
100  of  barium.  It  is  employed  only  in  the  laboratories 
of  chemists. 

Oxide  of  Bismuth.  (Oxide  de  Bismuth.)  Is  yellow- 
ish, without  action  upon  air  and  oxygen  gas;  it  fuses 
when  submitted  to  red  heat.  Some  mineralogists  think 
that  it  exists  on  the  surface  of  native  bismuth.  It  is 
easily  procured  by  boiling  with  a  solution  of  potash  or 
soda,  the  sub-nitrate  of  bismuth ;  in  order  to  obtain  it 
pure  the  precipitate  should  be  washed,  filtered,  and  cal- 
cined. It  may  also  be  prepared  by  heating  bismuth  in 
contact  with  the  air.  It  consists  of  100  of  metal,  and 
11-275  of  oxygen. 

Oxide  of  Cadmium.  (Oxide  de  Cadmium.)  Accord- 
ing to  Stromeyer,  the  oxide  of  cadmium ;  is  sometimes 
yellow,  sometimes  brownish,  and  even  black.  la  the  state 
of  a  hydrate  it  is  always  colourless,  it  is  undecomposable 
at  the  highest  heat,  is  easily  reducible  by  charcoal.  It 
exists  in  nature,  combined  with  carbonic  acid  and  mha9 
in  zinc  ores.  This  oxide  is  obtained  by  heating  the  me- 
tal in  contact  with  the  air ;  by  potash  is  precipitated  a 
soluble  salt  of  cadmium..  It  is  composed  of  100  parts  of 
metal,  and  14*352  of  oxygen. 

Oxide  of  Calcium  (Photo.)  (Protoxide  de  Calcium.) 
Lime.  (Chaux.)  It  is  a  white  substance,  of  a  caustic 
taste,  greens  the  infusion  of  violets ;  its  specific  gravity  is 
2*3,  it  48  commonly  called  quick  lime.  Submitted  to  the 
greatest  heat,  it  undergoes  no  alteration ;  exposed  to  the 
air  it  attracts  humidity  and  carbonic  acid,  is  reduced  to 
powder  and  passes  to  the  state  of  a  sub-carbonate ;  by 
the  aid  of  heat  it  combines  with  phosphorus  and  iodine. 
Sulphur,  selenium,  and  chlorine  effect  its  decomposition. 
Lime  dissolves  in  700  times  its  weight  of  water ;  it  ah- 


sorbs  this  fluid  with  great  avidity,  forming  with  it  a  true 
hydrate,  and  presenting  many  remarkable  phenomena: 
when  upon  a  piece  of  lime  some  drops  of  water  arr 
poured,  the  water  in  rapidly  absorbed  without  the  lime  «p. 
peaving  to  be  moistened  ;  it  soon  with  a  hissing  noise  ex- 
foliates, the  vapour  of  )he  water  passes  off,  and  the  lime 
crumbles  to  powder  ;  it  eliminates  so  much  caloric  as  to 
set  fire  to  tinder  ;  this  process  is  called  slaking  lime  ;  one 
part  of  the  water  passes  to  a  solid  slate,  leaves  its  calo. 
lie,  and  reduces  to  vapour  the  part  of  the  water  which  is 
still  liquid.  This  production  of  vapour  is  sometimes  ac- 
companied wt'h  light.  Lime  has  been  known  from  the 
highest  antiquity;  i(  is  extensively  diffused  in  nature,  bul 
never  found  in  a  stale  of  purity,  being  combined  wkb 
carbonic,  sulphuric,  and  phosphoric  acids;  with  the  first 
it  constitutes  marble,  chalk,  building  stones,  &c. ;  will) 
the  second  it  forms  plaster  or  gypsum  ;  and  with  the  third 
■'xists  in  the  bones  of  all  animals.  The  carbonate  is 
usually  employed  lor  obtaining  lime;  the  carbonic  acid 
is  driven  off  by  heat,  and  lime  in  a  tolerably  pure  state  m 
obtained.  The  calcining  of  limestone  for  commerce  U 
carried  on  in  a  large  way  in  lime-kilns  in  countries 
which  furnish  an  abundance  of  carbonate  of  lime.  For 
use  in  the  laboratory,  lime  is  obtained  by  introducing 
powdered  marble  or  oyster  shells  (which  are  a  very  pure 
carbonate  of  lime)  into  a  porcelain  or  earthen  retort,  and 
subjecting  it  to  heat ;  the  carbonic  acid  passes  off,  and 
lime  remains  in  the  retort.  Too  great  a  degree  of  heat 
-iliould  be  avoided,  otherwise  the  carbonate  of  lime  which 
contains  silex  would  undergo  a  kind  of  vitrification  which 
would  ehange  its  properties  ;  it  is  then  said  to  be  burnt. 
The  lizne  is  known  to  be  sufficiently  calcined  when  it  nu 
longer  effervesces  with  acids.  The  protoxide  of  calcium 
's  composed  of  100  of  a  metal,  (called  calcium,)  and 
;i0-066  of  oxygen.  It  was  regarded  as  a  simple 
until  the  discovery  of  potassium.     Lime  is  of  great 
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Kty ;  it  is  employed  in  the  manufacture  of  soap,  for  the 
construction  of  buildings,  for  tho  preparation  of  ammo- 
nia,  and  for  manuring  land ;  it  is  an  important  reagent  in 
the'  laboratory  of  chemists ;  it  is  also  used  by  the  physi- 
cian in  some  medicinal  preparations. 

Oxide  of  Carbon.  (Oxide  de  Carbone.)  An  inodo- 
rous, invisible,  insipid  gas,  extinguishing  combustion ; 
when  inhaled  by  the  lungs  it  is  fatal  to  animal  life.  Its 
specific  gravity  is  0*9727.  This  gas  supports  the  inten- 
sity of  the.  heat  and  the  action  of  the  voltaic  pile  without 
being  decomposed ;  it  has  no  action  upon  atmospheric 
air  and  oxygen  gas.  Among  combustible  bodies,  chlo- 
rine alone  acts  upon  it;  when  a  very  dry  mixture  of 
equal  parts  of  chlorine  and  the  oxide  gas  of  carbon  are 
exposed  in  a  flask  to  the  influence  of  the  solar  rays,  the 
volume  contracts  half  its  bulk,  giving  rise  to  an  acid 
known  by  the  name  of  chloroxi-carbonic  gas,  (also  called 
chforo-carbonous  acid,  or  carbo-muriafic  add,  phosgene  gas, 
&c.)  The  oxide  gas  of  carbon  is  inflammable;  if 
brought  into  contact  with  a  lighted  taper,  it  burns  with 
flame  and  is  changed  into  carbonic  acid ;  it  is  almost 
insoluble  in  water.  This  gas  is  procured  by  introducing 
at  a  high  temperature  carbonic  acid  into  a  porcelain  tube 
filled  with  dry  charcoal ;  it  may  also  be  procured  by  de- 
composing by  heat  in  a  retort  the  oxalate  of  lead  or  zinc ; 
in  both  these  cases  it  is  necessary  to  pass  the  gaseous 
product  across  a  solution  of  wax  or  potash  in  order  to 
absorb  the  carbonic  acid  which  it  always  contains.  It  is 
formed  of  one  volume  of  carbon  and  1£  volume  of  oxy- 
gen, or  in  weight  of  100  of  oxygen  and  76*56  of  carbon. 
It  was  discovered  nearly  at  the  same  time  by  Mr  Cruik- 
aha'.  k  in  England,  and  by  MM.  Clement  and  Desorraes 
in-  France. 

Oxide  Caseous.  (Oxide  Caseux.)  A  name  given  by 
M.  Proust  to  a  white,  insipid,  inodorous,  and  spongy  sub- 
stance, which  is  obtained  from  caseum  or  fermented  gin- 
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ten ;  this  oxide  exists  abundantly  in  old  cheese 
obtained  from  its  combination  by  successively  using 
tied  alcohol,  diluted  alcohol,  and  water. 

Oxide  of  Ckmtjm.*  (Oxide  tie  Cerium.)  White,  it- 
most  infusible  ;  submi'ted  to  the  action  of  fire,  at  a  high 
temperature,  it  passes  10  the  stale  of  adeutoxide.  It  bis 
not  yet  been  found  in  nature;  it  is  procured  easily  by  de- 
composing  the  chloride  of  cerium  by  a  solution  of  soda, 
or  potash;  the  precipitate  is  washed  and  filtered.  It  is 
composed  of  100  ol  cerium,  and  17-41  of  oxygen.  Tk 
'Irufoxide'iaof  a  chesinut  brown;  it  is  without  action  upon 
atmospheric  air  and  oxygen  gas.  It  exists  in  some  cop- 
per mines  of  Sweden,  constituting  what  some  mineralo- 
gists called  cerite.  It  may  be  obtained  by  suitably  hett- 
ing  the  protoxide,  or  decomposing  the  deuto-nitrate  by 
dissolving  it  in  niiro  muriatic  acid.  The  filtered  sohttjon 
being  neutralized  wirh  pure  potassa,  it  is  precipitated  by 
tartrate  of  potassa.  Hisinger,  Bcrzeliud,  Vauquelin,  and 
Laugier  have  all  investigated  the  properties  of  these  ox- 
ides. The  last  of  these  chemists  has  published  an  excel- 
lent process  for  separating  them  entirely  from  the  oxide 
of  iron. 

Oxide  of  Chlorine.  (Oxide  ik  CWore.)  A  yelli 
ish  green  gas,  of  an  odour  not  disagreeable,  and  ha> 
no  analogy  to  that  of  chlorine.  Il  does  not  redden 
mus,  but  destroys  its  colour.  According  to  Faraday- 
may  be  liquefied.  Exposed  to  a  high  temperature 
comes  luminous,  exploding  with  such  violence  as  to  bt 
the  vessel  which  contains  it ;  phosphorus  introduced 
this  gas  produces  similar  effects.  Water  dissolves 
dily,  and  acquires  a  corrosive  and  disagreeable 
This  oxide  was  discovered  by  Davy  in  1815, 
since  been  investigated  by  Count  Stadion,  Its  prej 
lion  is  attended  with  danger  on  account  of  its  liabilil 

•  The  planet  Cw  was  discovered  aboil!  the  sunt  tin 
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w  explosion.  Thenard  advises,  in  order  to  prevent  such 
accidents,  to  prepare  it  as  follows :  let  a  paste,  made  of 
the  pulverized  chlorate  of  potash  and  of  diluted  sulphu- 
ric acid,  he  introduced  into  a  glass  tube  hermetically 
sealed  at  one  end ;  place  it  vertically  and  fit  to  it  a  little 
bent  tube,  heat  it  very  slowly  in  a  sand-bath ;  the  disen- 
gaging gas  must  be  collected  over  mercury ;  it  is  a  mix- 
ture of  one  twentieth  of  oxygen  and  one  fortieth  of  chlo- 
rine. The  oxide  of  chlorine  is  in  volume  composed  of 
1  of  oxygen  and  1J  of  chlorine  condensed  into  one. 
Clhevreul  called  it  the  chloride  of  oxygen,  (chlorure  cToxi- 
gene.)  By  treating  the  chlorate  of  potash  with  hydro- 
chloric acid,  an  oxide  of  chlorine  has  been  obtained, 
which  has  been  called  euchlorine  and  chlorous  acid ;  but 
according  to  Davy  and  Thenard  it  appears  to  be  but  a 
simple  mixture  of  the  preceding  oxide  gas  with  a  certain 
quantity  of  chlorine. 

Oxide  of  Chbome  (Deuto.)  (Deutoxide  de  ChrSme.) 
This  oxide  is  brown,  pulverulent,  brilliant,  insoluble  in 
water  and  in  acids.  It  is  obtained  by  dissolving  in  nitric 
acid  the  protoxide  to  the  state  of  a  hydrate,  and  evapo- 
rating the  solution  until  it  no  longer  disengages  nitrous 
vapours.     According  to  Berzelius  it  is  formed  of  100  of 

f    metal  and  56*84  of  oxygen. 

Oxide  of  Chkom  e  (Pkoto.  )  (Protoxide  de  Chrome. ) 
Green,  pulverulent,  infusible  and  undecomposable  by  the 
heat  of  the  furnace,  without  action  upon  oxygen  gas  at 
any  temperature,  insoluble  in  water.  Thenard  and  Gay- 
Lusaac  obtained,  by  heating  the  oxide  of  chrome  with 
part  of  its  weight  of  potassium  or  sodium,  a  brown  mass 
whicn  on  being  cooled  burnt  spontaneously  in  the  air. 
transforming  itself  into  a  chromate  of  potash  or  soda. 
This  oxide  is  sometimes  found  on  the  surface  of  chro- 
mated  lead ;  it  is  this  which  causes  the  green  colour  of 
the  emerald  and  many  magnesian  rocks.  In  order  to 
prepare  it,  a  very  common  method  is  to  decompose  the 
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ehromale  ol'  mercury  at  a  high  temperature  ;  the  met- 
cury  is  disengaged  and  the  oxide  of  chrome  remain- 
fixed.  The  oxide  of  chrome  was  discovered  by  Vau. 
quettn.  It  is  composed  of  100  of  chrome  and  42-633  ol 
oxygen.  This  oxide  is  employed  in  the  arte;  it  Lb  this 
which  gives  the  fine  green  colour  to  porcelain,  and  which 
colours  the  artificial  stones  made  to  imitate  the  emerald, 
It  is  used  in  chemistry  in  order  to  extract  the  metal. 

Oxide otCoBxvr  (Devto. )(DeutoxidedeCobtdt.)  Black, 
insoluble  in  water  and  the  acids.  Exposed  to  a  high  tem- 
perature it  abandons  a  portion  of  its  oxygen.  It  is  (bund 
in  nature  on  the  surface  of  arsenical  cobalt.  It  is  ob- 
lained  by  decomposing  the  nitrate  of  cobalt  with  beat,  ol 
by  exposing  the  protoxide  to  a  red  heat.  According  ft 
Proust,  it  is  formed  of  100  of  metal  and  26  of  oxygen, 
and  according  to  Berzelius,  of  40-647  of  oxygen. 

Oxide  of  Cobait  (Photo.)  (Protoxide  dc  Cobalt:, 
Gray,  almost  infusible,  blue  when  in  the  state  of  a  hy. 
drate.  It  absorbs  oxygen  easily,  becoming  a  peroxide. 
It  exists  iu  nature  only  in  combination.  It  is  procured 
by  decomposing  the  chloride  of  cobalt  by  a  solution  ol 
potash  or  soda ;  it  combines  with  acids  and  forms  rose- 
coloured  solutions.  According  to  Berzelius,  it  coutnins 
100  of  metal  to  27-097  of  oxygen.  The  oxides  of  cobalt 
are  employed  in  giving  a  blue  colour  to  glass  ami  ciiitmel 
it  is  the  base  of  Thenard's  blue  (cobalt  blue). 

Oxide  of  Columbivk.     See  Columbie  Acid. 

Oxide  of  Copper  (Proto.)  {Protoxide  de  Cm  I 
orange  red,  fusible  into  a  reddish  mass,  changes  to 
deutoxide  at  a  heal  little  elevated.  It  exists  in  naturt 
is  frequently  found  either  in  crystals  or  in  capilh: 
IB  deposites  of  sulphuretted  copper.  It  is  obtained  by  de. 
composing  the  chloride  of  copper  by  potash  or  soda,  ll 
is  formed  of  100  of  metal  and  12-636  of  oxygen. 

Oxide  of  Copper  (Trito.)  (Tritoxide  de  Citivre.] 
Thenard   obtained   this  oxide   by   means  of  OX) 
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\vater  and  the  nitrate  of  copper.    See  his  Treatise  on 
Chemistry. 

Oxide  Cystic.  (Oxide  Cystique.)  It  is  found  in  some 
animal  substances;  it  may  be  found  described  in  the 
Chemical  Treatise  of  Dr.  Wollaston,  and  has  also  been 
noticed  by  Lassaigne. 

Oxide  of  Glucinuh,  or  Glucina.  (Oxide  de  Gluci- 
nium, ou  Glucine.)  (The  name  is  derived  from  the  Greek 
glukus,  sweet,  because  it  gives  that  taste  to  the  salts  which 
it  forms.)  White,  insipid,  without  action  upon  simple 
bodies.  Exposed  to  a  strong  heat,  it  melts  to  a  white 
enamel.  It  is  insoluble  in  water,  attracts  carbonic  acid 
from  the  air,  and  possesses  the  property  of  forming  su- 
gared salts  if  they  are  soluble.  This  substance  has  yet 
been  found  only  in  the  emerald,  the  beryl,  (aigue-marine) 
and  the  euclase.  Glucina  is  extracted  from  the  emerald 
by  treating  the  mineral  successively  with  potash  and 
hydro-chloric  acid,  evaporating  the  residue  to  dryness, 
diluting  it  with  water  and  then  filtering  it ;  into  the  fil- 
tered liquor  is  poured  an  excess  of  the  sub-carbonate  of 
ammonia,  it  is  filtered  a  second  time  and  then  boiled  ; 
the  carbonate  of  glucina  which  was  rendered  soluble  by 
the  excess  of  the  sub-carbonate  of  ammonia  is  deposited ; 
it  is  washed  and  strongly  calcined  in  order  to  disengage 
the  carbonic  acid.  Glucina  was  discovered  by  Vauque- 
lin,  and  regarded  as  a  simple  substance,- until  the  disco- 
very of  the  alkaline  metals. 

Oxide  of  Gold  (Deuto.)  (Oxide  d9 Or  deuto.)  It  is 
reddish  yellow  when  in  the  state  of  a  hydrate,  and  brown 
when  it  is  dry.  It  may  easily  be  reduced  by  heat  and 
by  the  voltaic  pile ;  it  has  no  action  upon  oxygen,  dis- 
solves with  difficulty  even  in  the  strongest  acids  ;  on  the 
contrary  it  dissolves  very  well  in  alkalies,  and  according 
to  Pelletier  acts  with  them  the  part  of  an  acid.  That 
chemist  gives  the  following  process  for  obtaining  it :  a 
solution  of  the  chloride  of  gojd  19  boiled  with  magnesia; 
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I  he  oxide  precipitates  anil  takes  with  it  a  portion  of  the 
magnesia  ;  the  precipitate  is  boiled  with  diluted  nitric 
acid  which  dissolves  the  magnesia  without  attacking  the 
oxide  of  gold,  which  remains  in  the  state  of  a  hydrate , 
it  is  collected  on  a  filter  and  dried  under  the  receiver  of 
llie  pneumatic  cistern.  It  is  by  Berzelius  said  to  consist 
of  100  of  gold  and  12-07?  of  oxygen. 

Oxidk  of  Gold  (Photo.)  (Protoxide  d' Or.)  BerzeJins 
iidnuls  an  oxide  of  gold  which  according  to  him  contains 
l>Ut  one  third  of  the  oxygen  of  the  deutoxide  of  gold  ;  hut 
if  this  oxide  exists,  it  is  decomposed  with  the  greatest 
facility  by  light.  It  remains  in  combination  with  hydro- 
chloric acid  when  the  hydro- chlorate  of  gold  (muriate)  U 
evaporated  until  chlorine  can  no  longer  be  disengaged. 

Uxiou  of  Hvorogbn  (DtuTO.)  See  Oxygenated  Wa- 
ter. 

Oxide  of  Hydkogen  (Photo.)  [Protoxide  iTllydro- 
g&ne.)  The  scientific  name  of  water  ;  it  is  not  however 
in  use  ;  the  common  name  being  consecrated  by  Inc 
highest  antiquity,  it  would  appear  ridiculous  to  attempt 
to  substitute  its  chemical  name. 

Oxide  of  Iridium.  (Oxide  a? Iridium.)  This  oxide 
is  not  known,  because  that  iridium  cannot  be  acted  upon 
by  acids  and  oxygen  gas.  It  can  be  oxidated  only  by 
calcining  it  strongly  with  the  nitrate  of  potash ;  but  it  is 
impossible  lo  separate  it  wholly  from  the  alkali.  The 
salts  of  iridium  being  sometimes  red  and  sometimes  blue, 
Vauquelin  supposes  that  there  may  be  many  oxides  of 
this  metal. 

Oxide  of  Ikon  (Deuto.)  (Deutoxide  de  Fer.)  Black 
and  magnetic  ;  if  heated  in  close  vessels,  it  fuses  without 
being  decomposed  ;  but  in  the  air,  unless  the  temperature 
be  too  elevated,  it  passes  to  the  state  of  a  tritoxide. 
Gay-Lussac,  in  investigating  the  properties  of  this  sub, 
stance,  observed  the  following  remarkable  phenomenon, 
iz.  that  this  oxide,  when  healed  to  rednesB  in 
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lain,  tube  with  hydrogen  gas,  formed  water,  and  the  metal 
was  reduced.  This  circumstance  is  the  more  surprising 
as  fire  decomposes  water  at  the  same  temperature. 
According  to  Vauquelin,  concentrated  nitric  acid  carries 
it  to  the  highest  point  of  oxidation,  dissolving  it,  and  pro- 
ducing a  colourless  trito -nitrate.  Sulphuric  acid  dissolves 
without  changing  it,  and  forms  a  deuto-sulphate  which 
varies  in  colour  with  the  quantity  of  oxide  dissolved. 
This  oxide  is  soluble  in  a  great  excess  of  ammonia.  The 
deutoxide  of  iron  is  found  abundantly  in  nature.  It  is 
sometimes  crystallized  in  octoedrons  or  dodecahedrons ; 
as  that  found  in  Sweden  and  the  island  of  Corsica.  It 
exists  also  in  the  form  of  sand  in  France,  Italy,  &c,  or  in 
compact  masses,  as  in  Bohemia,  Siberia,  Norway,  and 
many  other  places. 

The  deutoxide  of  iron  constitutes  the  loadstone,  or 
4nagn&  (aimant)  ;  it  is  obtained  by  exposing  iron  filings 
m  a  porcelain*  tube  to  a  current  of  steam  as  long  as  any 
hydrogen  comes  over.  It  is  employed  in  medicine  under 
the  name  of  ethiops  martial ;  this  may  -be  obtained  by 
making  with  pure  water  a  paste  of  iron  filings,  putting  the 
paste  into  a  shallow  earthen  pan,  and  often  stirring  it, 
taking  care  to  have  the  surface  kept  moist.  The  mass 
heats,  disengages  from  the  water  hydrogen  gas,;  the  iron 
uniting  to  the  oxygen  of  the  water  becomes  a  deutoxide. 
A  more  expeditious  method  is  to  add  about  one  eighth 
part  nitric  acid  to  the  water  used  in  making  the  paste ; 
this  causes  a  more  sudden  increase  of  temperature,  and 
the  operation  is  completed  in  a  few  hours.  By  washing 
the  deutoxide  with  several  waters,  the  ethiops  is  obtained 
perfectly  pure.  According  to  Gay-Lussac,  it  is  formed 
of  100  of  iron  and  38  of  oxygen.  Dulong  and  Berzelius 
think  that  it  is  but  a  combination  of  the  protoxide  with  the 
tritoxide,  and  that  the  one  performs  the  part  of  an  acid 
with  respect  to  the  other. 
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Oxide  of  Iron  (Photo.)  (Protoxide  de  Fer.) 
oxide  is  known  only  in  the  stale  of  a  hydrate  ;  it  i 
white.  It  cannot  be  dried  without  passing  to  a  I 
state  of  oxidation  ;  it  becomes  greenish  on  being  brought 
in  contact  with  the  air,  then  takes  a  reddish  tinge  by 
absorbing  oxygen  and  carbonic  acid.  It  is  insoluble  in 
water,  and  exists  in  nature  only  in  combinatioi 
silex  and  sulphuric  acid.  The  protoxide  of  iron  is 
ijhtiiinei!  by  decomposing  a  solution  of  the  sulphate  o! 
iron  with  potash  or  soda;  the  precipitate  is  washed  with 
water  which  hits  been  deprived  of  air ;  it  is  then  preserved 
in  flasks  of  water  closely  stopped.  According  to  Gay- 
Lussac,it  is  composed  of  100  of  iron  and  28-3  of  oxygen. 
It  was  discovered  by  Thenard  and  Cher 

Oxide  of  Iron  (Trito.)  (Tritoxide  de  Fer.)  Viol« 
red,  more  fusible  than  iron,  not  decomposable  by  heal., 
not  magnetic,  insoluble  in  water.  It  absorbs  carbonic 
acid  from  the  air  ut  the  ordinary  temperature.  The 
tritoxide  of  iron  exists  in  nature  in  Treat  quantities 
the  hematites,  oUgtste  iron,  eagle. stone  or  o>tite,*  brow 
oxide  of  iron,  &c,  which  are  almost  entirely  constituted 
of  this  substance.  It  is  found  in  vnric 
Norway,  Sweden,  Siberia,  the  island  of  Elba,  various 
parts  of  North  America,  &c.  It  is  the  tritoxide  o 
which  colours  the  different  kinds  of  clays  known  under 
the  names  of  red  orhre,  yellow  ochre,  clay  of  Tripoli,  boh 
of  Armenia,  terra  sigillata,  dec.  This  oxide  was  formerly 
known  in  medicine  under  the  name  of  eolcolhar ;  it  may 
be  obtained,  1st,  by  decomposing  the  nitrate  of  iron  with 
heat ;  SJd,  by  precipitating  a  trito  salt  of  iron  by  poiasli 
or  soda;  3d,  bv  decomposing  the  sulphate  of  iron  at  b 
high  heat,  ill  order  to  disengage  the  sulphuric  acid. 
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Oxipb  of  Lead  (Pboto.)  (Protoxide  de  Plomb.) 
Litharge.  Yellow ;  it  easily  fuses,  crystallizes  in  yellow 
scales  on  cooling ;  it  has  no  action  upon  oxygen  jjas  at 
the  ordinary  temperature  ;  but  it  attracts  a  little  carbonic 
acid  from  the  air ;  at  a  heat  little  elevated  it  passes  to  a 
higher  degree  of  oxidation.  It  exists  in  nature  only  in 
combination  with  acids.  It  is  prepared  in  laboratories  by 
heating  to  redness  the  red  oxide  of  lead,  (minium,)  or  by 
decomposing  the  proto-nitrate  of  lead  in  a  platina  cruci- 
ble. This  acid  is  an  article  of  considerable  importance 
in  commerce ;  it  is  obtained  in  the  working  of  argenti- 
ferous (silver-bearing)  lead  ores.  The  alloy  of  lead  and 
silver  is  calcined  in  the  open  air ;  the  silver  remains  pure, 
and  all  the  lead  oxidates.  The  protoxide  of  lead  is 
stated  by  Berzelius  to  consist  of  100  of  metal  and  7*73  of 
oxygen.  It  is  much  employed  in  the  arts ;  it  is  used  in 
preparing  white  lead,  Naples  yellow,  the  acetate  of  lead, 
&c,  and  also  for  medicinal  preparations. 

Oxide  of  Lead  (Per.)  (Oxide  Puce.  Per -oxide,  de 
Plomb.)  Brown,  insoluble  in  acids,  passes  to  the  state 
of  a  protoxide  at  a  red  heat.  It  inflames  when  triturated 
with  sulphur,  forming  a  sulphuret  of  lead  and  disengaging 
sulphurous  acid.  It  has  no  action  upon  the  air  or  oxy-  ■ 
gen  gas.  It  is  not  found  in  nature,  but  is  obtained  by 
bringing  the  red  oxide  of  lead  in  contact  with  concen- 
trated nitric  acid.  One  portion  of  the  oxygen  of  the 
oxide  of  lead  unites  with  another  part  of  the  same  oxide 
forming  the  protoxide  ;  this  protoxide  is  dissolved  in  the 
nitric  acid ;  the  precipitate  is  washed  and  carefully  pre- 
served from  contact  with  the  air.  It  is  said  to  consist  of 
100  of  metal  and  15*474  of  oxygen.  It  is  .not  used  in 
the  arts  or  in  medicine. 

Oxide  of  Lead  (Sub.)  (Oxide  de  Plomb  sous.)  Ash 
coloured.  It  is  said  by  Berzelius  to  be  formed  by  expos- 
ing lead  at  a  small  increase  of  temperature  to  the  air. 

as* 
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This  oxide,  according  to  Dulong,  may  be  obtained  In 
calcining  the  oxalate  of  lead. 

Oxide  of  Lead  (Dcuto.)  (Deutoxide  de  Plomb.)  & 
lively  red  ;  i(  is  unalterable  by  the  air,  is  insoluble  in  acids. 
In  contact  with  nitric  acid  one  portion  deoxidates  and 
becomes  soluble,  while  the  other  gains  oxygen  and  pre- 
cipitates in  the  form  of  an  insoluble  peroxide.  At  o  red 
beat  this  oxide  decomposes  into  oxygen  and  a  yellow 
protoxide.  Some  mineralogists  believe  that  it  exisls  in 
nature  with  sulphuretted  lead.  It  is  prepared  in  tile  arts 
by  calcining  lead  in  large  reverberalory  furnaces;  the 
lead  fuses  and  is  covered  with  a  crust  of  yellow  oxide  of 
lead,  known  by  the  name  of  massicot;  this  crust  is  «■ 
moved  as  well  as  others  which  are  formed.  When  nil 
the  lend  is  changed  to  massicot,  ihe  calcination  is  still 
continued  for  a  time,  in  order  to  oxidate  the  lead  which 
might  still  be  in  a  metallic  state  ;  the  oxide  is  then  with- 
'  drawn  from  the  furnace  and  cooled  by  throwing  upon  il 
cold  water.  This  oxide  is  known  in  commerce  as  minium, 
or  red  lead,  (mine,  de  plomb  rouge).  It  sometimes  con- 
tains the  oxide  of  copper  and  the  protoxide  of  lead  ;  these 
may  be  separated  by  leaving  the  oxide  tor  some  days  in 
water  a  little  acidified  by  vinegar;  the  two  oxides  dis- 
solve, while  the  deutoxide  of  lead  remains  without  being 
affected.  The  deutoxide  of  lead  is  formed  of  100  of 
metal  and  H'587  of  oxygen.  It  is  used  in  potteries  for 
it  is  also  employed  in  the  manufacture  of  crys- 
tal and  in  oil  painting.  It  may  be  but  a  combination  oi 
the  protoxide  and  the  tritoxidc. 

Oxide  of  Lithium.  (Oxide  de  Lithium,  oa  tnthine.) 
f.ithia.  (From  the  Greek  litJios,  a  stone.)  White,  very 
,  inodorous,  greens  the  infusion  gf  violets  ;  and 
strongly  attracts  carbonic  acid  from  the  air,  changing 
itself  to  a  sub-carbonate ;  il  is  soluble  in  100  times  ttfl 
weight  of  water.  This  substance  is  analogous  to  potash 
and  soda;  it  is  much  more  soluble  in  water  than 


barytc- 


O  X  I  381 

or  strontian.  Combined  with  acids  it  forms  neutral  salts. 
Its  tendency  to  attack  platina  is  such,  that  according  to 
Berzelius,  this  metal  can  always  be  depended  upon  to 
detect  traces  of  lithia  in  any  mineral.  This  savant 
directs  to  take  a  piece  of  mineral  of  the  size  of  a  pin's 
head,  by  means  of  a  blow-pipe  to  heat  it  with  an  excess 
of  soda  upon  a  thin  leaf  of  platina ;  the  mineral  is  de- 
composed, the  soda  expels  the  oxide  of  lithium  from  its 
combination,  and  the  excess  of  soda,  being  liquid  at  this 
temperature,  spreads  over  the  leaf  of  platina  surrounding 
the  decomposed  mass.  Around  this  melted  alkaline 
mass  the  platina  takes  a  deeper  colour,  forming  a  circle, 
darker  and  larger  in  proportion  as  the  mineral  takes  a 
greater  portion  of  lithia.  The  platina  resumes  its  me- 
tallic lustre  on  being  washed  and  heated ;  oxidation  does 
not  take  place  without  the  alkali. 

'  Lithia  has  hitherto  been  found  only  in  the  petalitc, 
tripkane,  green  tourmaline,  and  the  rubellite ;  it  exists  in 
these  but  in  very  small  quantities.  The  oxide  of  lithium, 
or  lithia,  may  be  obtained  by  strongly  calcining,  in  a  pla- 
tina crucible,  for  two  hours,  a  mixture  of  equal  parts  of  car- 
bonate of  barytes  and  of  a  mineral  containing  lithia ;  the 
carbonate  of  barytes  is  decomposed,  while  the  barytes 
uniting  to  the  mineral  changes  its  nature,  rendering,  it 
liable  to  be  acted  upon  by  acids.  By  the  aid  of  heat  the 
mass  is  dissolved  in  diluted  hydro-chloric  acid,  the  hydro - 
chlorates  which,  are  formed  are  then  dried ;  the  residue 
is  diluted  with  water  and  filtered  in  order  to  separate  the 
silex.  The  solution  contains  only  the  hydro-chlorates  of 
alumina,  barytes,  iron,  and  lithia ;  by  sulphuric  acid  ajl 
the  barytes  is  separated,  ammonia  is  added  to  saturate 
the  excess  of  acid.  When  the  liquor  is  neutral,  an  excess 
of  the  carbonate  of  ammonia  is  introduced ;  this  decom- 
poses all  the  salts  except  the  lithia,  precipitating  them  in 
the  state  of  a  carbonate.  The  sulphuric  acid  decom- 
posing the  hydro-chlorates ;  there  remains  in  the.  liquor 
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only  tiif  sulphate  of  lit  hi  a,  ammonia,  ami  the  hydro' 
chlorate  of  ammonia ;  the  residue  is  strongly  calcined  in 
order  to  decompose  the  ammoniara)  salts,  and  the  pure 
sulphate  of  lithia  alone  remains.  This  sulphate  is  re- 
dissolved  in  distilled  water,  and  the  sulphuric  acid  being 
saturated  by  a  solution  of  barytes,  precipitates  an  insolu. 
Me  sulphate  of  barytes,  and  the  new  alkali  remains  in 
.solution  in  the  liquor ;  this  is  evaporated  in  a  retort  to 
dryness,  in  order  to  prevent  the  lithia  from  absorbing 
carbonic  acid  from  the  air.  The  oxide- of  lithium  is  sup- 
posed to  be  formed  of  100  of  metal  and  78-25  of  oxygen. 
This  new  alkali  was  discovered  in  1818  by  M.  \rl- 
wedson. 

Oxide  of  Magnesium.  {Oxide  de  Magnesium.)  Mag- 
nesia. A  white,  soft  powder,  without  odour  or  taste  ;  it 
greens  the  sirup  of  violets  ;  its  specific  gravity,  according 
to  kinvLUi.  is  2'3.  It  has  no  action  upon  oxygen  gas 
and  imponderable  fluids;  it  is  infusible  by  the  most 
violent  heat,  and  at  the  ordinary  temperature,  attracts  thr 
carbonic  acid  from  the  air.  Among  combustible  bodies, 
chlorine  alone  is  known  to  have  any  action  upon  this 
earth. 

Magnesia  exists  abundantly  in  nature,  but  always  in 
combination  with  acids  or  metallic  oxides.  It  is  obtained 
by  heating  the  sub. carbon  ate  of  magnesia,  until  it  will  no 
I  onger  effervesce  with  acids.  It  is  employed  in  medicine 
under  the  name  of  calcined  magnesia,  magnetic  cakiine.\ 
The  oxide  of  magnesium  consists  of  100  of  metal  {mag- 
nesium,} and  63- 15!)  of  oxygen.  It  was  discovered  bj 
Frederic  Hoffman,  in  1722;  but  Dr.  Black  first  consi- 
dared  it  as  a  peculiar  substance  ;  it  was  afterwards  studied 
by  Margraff  and  Bergmann,  and  regarded  as  a  simple 
body  until  the  discovery  of  potassium,  by  Davy. 

OxiOEof  Manganese  (Deuto.)  (Deutoxide  de  man- 
ganese.) A  substance  of  a  reddish  brown  colour,  redu- 
cible by  Ibe  voltaic  pile,  insoluble  bv  water,  and 
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composable  by  fire.  This  oxide  absorbs  the  oxygen  of 
the  atmosphere,  at  the  ordinary  temperature,  particularly 
if  the  air  is  humid.  In  contact  with  nitric  acid,  it  separates 
into  a  soluble  protoxide,  and  a  peroxide  which  is  precipi- 
tated. It  exists  in  nature  only  in  combination  with  silex. 
It  is  obtained  by  strongly  calcining  the  peroxide.  Ac- 
cording to  Arfwedson,  it  consists  of  100  of  metal,  and 
37*475  of  oxygen. 

Oxide  of  Manganese  (Proto.)  (Protoxide  de  man- 
ganese.) White  in  the  state  of  a  hydrate;  green  when 
it  is  dry  ;  it  readily  attracts  the  oxygen  of  the  air,  and 
becomes  brown :  it  is  reducible  by  the  voltaic  pile,  and 
undecomposable  by  fire.  According  to  Clarke,  it  has 
been  reduced  by  losing  its  oxygen,  by  means  of  Brooke's 
blow-pipe.  It  is  obtained  by  precipitating  a  proto-salt  of 
manganese  with  potash  or  soda.  It  is  preserved  like  the 
protoxide  of  iron.  It  is  composed  of  100  of  metal,  and 
28*1077  of  oxygen. 

Oxide  of  Manganese  (Trtto  or  Pek.)  Blackish 
brown,  of  a  metallic  appearance  when  in  crystals,  without 
action  upon  oxygen  gas,  reducible  by  the  voltaic  pile,  in- 
soluble in  water.  Heated  strongly  in  a.  porcelain  tube 
with  phosphorus,  it  changes  into  a  phosphate  of  manga* 
nese  ;  sulphur  in  the  same  situation  changes  it  to  a  sul- 
phuret,  disengaging  sulphurous  acid.  The  peroxide  of 
manganese  exists  in  nature  in  great  quantities ;  some- 
times in  brilliant  needles,  as  in  sulphuretted  antimony ; 
sometimes  in  stalactites,  but  oftener  in  masses  which 
have  a  metallic  appearance,  sometimes  varying  from 
brown  to  black.  It  is  only  pure  when  crystallized ;  con- 
siderable deposites  of  it  are  found  both  in  primitive  and 
secondary  countries ;  it  exists  in  the  Vosges  mountains, 
the  Cevenhes,  and  the  Hartz,  in  Saxony,  Siberia,  and 
various  parts  of  North  America.  It  can  be  prepared  in- 
laboratories  by  decomposing  with  heat  the  nitrate  of 
manganese.    It  is  composed  of  100  of  manganese,  and 
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56-215  of  oxygen.  It  is  employed  in  the  arts  for  tbe 
preparation  of  chlorine,  and  in  the  laboratories  of  che- 
mists,  for  the  obtaining  of  oxygen  gas.  Arfwedson  admits 
four  oxide*  of  manganese  ;  he  designates  by  the  name  of 
tritoxide,  one  which  is  intermediate,  between  the  deu. 
toxide  and  the  oxido  above  described;  be  consider!  '« 
as  composed  of  100  of  metal,  and  42016  of  oxygen;  bul 
this  oxide  is  not  by  most  chemists  supposed  to  hare  an 


Oxidk  of  MmtctmY  (Detjto.)  (Deutaride  de  Jfer- 
cure.)  Red.  Precipitate.  Of  a  lively  red,  yellow  wheuin 
the  state  of  a  hydrate.  This  oxide  is  reducible  at  a  red 
heat;  it  has  no  aclion  upnn  almospheric  air  and  oxygen 
gas.  At  a  temperature  little  elevaied,  it  yields  its  oxygen 
to  mosl  combustible  bodies.  It  is  always  a  product  of 
art.  It  is  obtained  by  dissolving  mercury  in  nitric  acid, 
and  afterward  decomposing  ibe  mercurial  sail  by  heat; 
the  nitric  acid  is  decomposed  into  oxygen  and  nitrous 
acid  which  is  disengaged.  The  deutoxide  of  mercury 
remains  in  the  form  of  violet  red  spangles,  which  on 
cooling  become  orange  red.  The  operation  is  com- 
pleted  when  nitrous  vapours,  which  can  alwaysbe  known 
by  their  odour,  are  no  longer  visible.  This  deutoxide 
can  also  be  obtained  by  decomposing  the  per-chloride  of 
mercury  by  a  solution  of  soda  or  potash,  and  Hashing 
and  drying  the  precipitate  ;  or  by  heating  mercury  in  a 
matrass  lor  fifteen  or  twenly  hours,  at  a  temperature  near 
to  boiling  and  in  contact  with  the  air.  The  oxide  thus 
obtained,  was  formerly  called  precijriti  per  se.  The  deu- 
toxide,  or  red  oxide  of  mercury,  on  which  alcohol  has 
been  burnt,  was  called  arcanum  coratimum.  This  oxide 
is  formed  of  100  of  mercury,  and  7-1)  of  oxygen.  It  is 
only  used  in  medicine,  and  the  laboratories  of  chemists. 

Oxide  of  Mkhctjhy  (Proto.)  (Protoxide  de  Mer- 
cure.)  This  oxide  exists  only  in  combination.  Many 
chemists  have  considered  the  black  precipitate  which 
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obtained  by  decomposing  the  proto-nitrate  of  mercury  by 
a  solution  of  soda  or  potash,  as  a  protoxide  of  mercury. 
According  to  M.  Guibourt,  it  was  not  proper  to  take  for  a 
protoxide,  the  black  precipitate  obtained  by  decomposing 
the  proto-nitrate  of  mercury  by  a  solution  of  soda  or 
potash ;  he  thinks  this  pretended  protoxide  is  but  a  mix- 
ture of  deutoxide  and  subdivided  mercury  ;  for  by  rubbing 
it  between  two  hard  bodies,  little  globules  of  metallic 
mercury  appear. 

Oxide  of  Molybdenum  (Deuto.)  (Deutoxide  de 
Molybdene.)  Blue  oxide.  As  this  oxide  possesses  all 
the  properties  of  acids,  in  a  certain  degree,  it  has  been 
described  under  the  article  Acid  Molybdous.  Richter 
called  it  blue  carmine.  It  was  used  in  painting  before  the 
discovery  of  Thenard's  blue.     (Cobalt  blue.) 

Oxide  of  Molybdenum  (Photo.)  (Protoxide  de  Mo- 
lybdene.)  Of  a  reddish  brown  and  crystalline  appear- 
ance.  It  does  not  exist  in  nature.  It  was  obtained  by 
Bucholz,  by  heating  strongly,  in  a  crucible  covered  with 
powdered  charcoal,  pulverized  molybdate  of  ammonia. 
It  contains  100  of  metal  and  16*755  of  oxygen. 

Oxide  of  Nickbl  (Deuto.)  (Deutoxide  de  Nickel.) 
This  oxide  was  obtained  by  Thenard  when  treating 
nickel  with  oxygenated  water  and  potash.  This  chemist 
not  having  analyzed  the  oxide,  considered  its  existence 
somewhat  doubtful.  See  Thenard's  Treatise  on  Che- 
mistry. 

Oxide  of  Nickel  (Photo.)  Of  a  deep  brown  when 
dry,  and  of  an  apple-green  when  in  the  state  of  a  hydrate. 
The  protoxide  of  nickel  is  almost  infusible ;  it  is  reduci- 
ble by  hydrogen  gas  aided  by  heat ;  it  has  no  action  upon 
atmospheric  air  and  oxygen  gas.  It  is  easily  obtained 
by  decomposing  a  proto-salt  of  nickel  by  potash  or  soda ; 
it  precipitates  in  greenish  flakes.  According  to  Berze- 
lius,  it  is  composed  of  100  of  metal  and  27*049  of  oxy- 
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gen  ;  but  Lassaignc  states  the  quantity  of  oxygen  to  lw 
only  30. 

Oxide  Nitrocs.      (Oxide  Nitrcvjc.)     See  Dcvtotide  al 

Oxide  of  Obmtttx.  (.Oxide  d'Osmium.)  White,  of  an 
odour  similar  to  that  of  horse-radish ;  caustic,  meltg  ind 
volatilizes  easily,  is  reducible  by  heat ;  it  haa  no  action 
upon  oxygen  gas,  comhines  difficultly  with  acids;  ii 
dissolves  well  with  alkalies,  exhibiting  in  combination 
with  them  phenomena  analogous  to  those  presented  by 
the  oxide  of  gold.  It  does  not  exist  in  nature  ;  it  is  oh- 
tained  by  healing  a  mixture  of  osmium  and  the  uiime  ot 
potash  in  a  retort,  to  the  neck  of  which  is  fixed  a  smnll 
receiver,  into  which  the  oxide  of  osmium  in  the  form  of 
an  Oily  liquid  passes  ;  this  on  cooling  becomes  solid.  Il 
is  not  used  in  medicine  or  the  arts. 

Oxide  of  Palladium.  {Oxide  de  Palladium.)  Red- 
dish  brown  when  in  the  state  of  a  hydrate,  black  when  ii 
is  dry.  !t  is  always  a  product  of  art.  It  is  obtained  by 
pouring  into  a.  solution  of  the  chloride  of  palladium  au 
excess  of  potash,  heating,  washing,  and  drying  the  pre- 
cipitate. It  was  discovered  by  Vauquelin ;  according  lo 
Berzelius,  it  consists  of  100  of  metal  and  14-207  of 
oxygen. 

Oxides  of  Piiosmom  s.  (Oxides  de  Piwsphore.)  Some 
chemists  admit  two  oxides  of  phosphorus ;  the  first,  which 
ihey  call  white  oxide,  (oxide  blanc,)  is  formed  whenever 
phosphorus  remains  some  time  in  water  in  contact  with 
the  air.  The  cylinders  of  phosphorus  become  covered 
with  a  whitish  crust,  of  an  odour  similar  to  phosphorus, 
but  less  inflammable.  The  other  oxide,  which  chemists 
call  red  oxide,  (oxide  rouge,)  is  the  residue  obtained  on 
distilling  phosphorus  which  has  been  several  times  used 
for  the  analysis  of  atmospheric  air.  Phosphorus  burnt 
rapidly  in  the  air  produces  a  similar  substance.  This 
appears  to  differ  little  from  the  preceding  except 
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lour.    Thenard  considers  these  two  oxides  identical,  ex- 
cept  that  the  first  is  in  the  hydrated  state. 

Oxide  of  Platina  (Deuto.)  (Devtoxide  de  Platine.) 
Black,  insipid,  reducible  by  the  pile  and  by  heat,  decom- 
posable by  most  of  the  combustible  bodies.  This  oxide 
is  obtained  by  pouring  an  excess  of  caustic  soda  into  a 
solution  o£  the  chloride  of  platina ;  it  is  mode  to  boil,  one 
part  of  the  oxide  precipitates,  and  the  other  by  means  of 
the  alkali  remains  dissolved  in  the  liquor,  till  after  many 
washings  it  is  obtained  pure.  According  to  Berzelius,  it 
is  composed  of  100  of  platina  and  16.45  of  oxygen. 

Oxide  of  Platina  (Proto.)  (Protoxide  de  Platine.) 
It  resembles  the  protoxide  of  gold.  According  to  Ber- 
zelius, it  remains  in  combination  with  hydro-chloric  acid 
when  the  hydro-chlorate  of  platina  is  evaporated,  until  it 
no  longer  engages  chlorine.  Chenevix  also  admits  this 
oxide. 

Oxide  of  Pluranium.  It  appears  in  long  prismatic 
rose-coloured  crystals,  and  is  obtained  from  the  native 
platina  of  Russia.  After  this  platina  has  been  subjected 
to  the  process  for  obtaining  osmium,  if  the  residue  is  al- 
lowed to  rest  for  24  hours,  these  crystals  appear. 

Oxide  of  Potassium  (Deuto.)  (Devtoxide  de  Potas- 
sium*) Yellowish  green,  very  caustic.  It  strongly  greens 
the  sirup  of  violets.  All  simple  bodies  except  nitrogen 
take  from  it  a  portion  of  its  oxygen,  reducing  it  to  a 
protoxide.  Water  decomposes  it.  It  does  not  exist  in 
nature ;  it  is  obtained  by  heating  under  a  bell-glass  a 
small  piece  of  potassium  with  an  excess  of  oxygen  gas ; 
the  operation  must  be  performed  over  mercury.  This 
oxide  consists  of  100  of  potassium  and  60  of  oxygen.  It 
was  discovered  by  Gay-Lussac  and  Thenard. 

Oxide  of  Potassium  (Pboto.)  (Potasse*)  Potash. 
So  called  from  the  pots  or  vessels  in  which  it  was  first 
made.  When  pure  it  is  white,  caustic,  very  alkaline ; 
of  a  specific  gravity  greater  than  the  metal,  reducible  by 

29 


338  OX! 

the  voltaic  pile,  particularly  when  aided  by  mereun  . 
fusible  at  red  heat.  Exposed  to  a  high  temperature  in' 
oxygen  gas,  it  combines  with  it  and  becomes  a  da 
oxide.  It  is  not  acted  upon  by  boron,  nitrogen,  hydro* 
gen,  or  carbon.  Phosphorus,  sulphur,  selenium,  chlo- 
rine, and  iodine  act  upon  the  protoxide  of  potassium, 
(see  Oxides  Metallic).  Exposed  to  contact  with  the  sir, 
it  attracts  humidity  and  carbonic  acid,  and  the  result  i- 
a  liquid  sub-proto- carbonate.  At  a  high  temperature  one 
part  attracts  the  oxygen  of  the  air,  and  the  other  carbonic 
acid,  from  which  there  is  a  formation  of  the  deuloxide 
and  proto.  carbon  ate  ;  but  in  continuing  to  heat  it  fo: 
Home  time  the  mass  is  converted  into  the  proto -carbon  ate 
of  potash.  It  is  obtained  in  laboratories  by  exposing 
potassium  in  thin  plates  to  very  dry  oxygen  gas.  Cast  ' 
must  be  used  not  to  employ  atmospheric  air  which  d 
tains  carbonic  acid,  and  which  is  more  or  less  charged 
with  water,  for  it  has  such  an  affinity  for  water,  that  at 
its  highest  temperature  it  retains  a  quarter  of  its  weight 
of  water.  In  this  state  it  is  known  by  the  name  of  ihf 
hydrate  of  the  /trofoxMfc  "/'potassium,  or  potash. 

Potash  was  formerly  called  kali  and  vegetable  alkali, 
on  account  of  its  being  obtained  in  a  pure  state  by  the 
lixiviation  of  vegetables.  Weeds  are  found  to  afford 
more  ashes  and  more  salt  than  wood.  The  weeds 
wood  should  be  burned  within  doors  on  a  grate,  and  the 
ashes  laid  in  a  chest  as  fast  as  they  are  produced.  The 
ashes  should  be  lixiviated  with  twelve  times  their  weight 
of  boiling  water.  The  ley  thus  formed  should  be  evapo- 
rated lo  dryness  in  iron  pans  or  pots.  The  salt  thus  pro- 
duced is  of  a  dark  colour  and  contains  much  extractive 
matter,  and  being  formed  in  iron  pots,  is  called  potass  or 
potassa :  The  extractive  matter  of  this  pure  potash  is 
burnt  off  in  a  reverberatory  furnace.  Much  care  should 
be  taken  to  prevent  the  potash  from  melting,  as  the  ex- 
tractive matter  would  not  then  be  perfectly  consumed. 
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and  the  alkali  would  form  such  a  union  with  the  earthy 
pwets  as  could  not  easily  be  dissolved.  When  the  salt  is 
thus  refined  it  is  called  pearlash. 

-    Potash  for  use  in  the  arts  is  often  obtained  by  throwing 
into  an  iron  basin  heated  to  redness,  a  mixture  of  the  ni- 
trate of  potash,  (saltpetre,)  and  pulverized  cream  of  tar- 
tar.  .  The  mixture  takes  fire,  much  azote  is  thrown  off; 
water  and  carbonic  acid  are  formed  from  the  elements  of 
the  two  acids ;  ail  the  products  volatalize  except  the  carbo- 
nic acid,  which  combines  with  the  potash,  forming  a  sub. 
carbonate.     This  is  dissolved  in  three  times  its  weight  of 
water ;  an  equal  part  of  quick  lime  diluted  in  12  times  its 
weight  of  water  is  added ;  it  is  then  boiled,  water  being 
added  in  proportion  to  the  evaporation  which  takes  place. 
The  carbonic  acid  of  the  potash  unites  to  the  lime,  form- 
ing an  insoluble  sub-carbonate  of  lime,  and  the  potash  de- 
prived of  carbonic  acid  remains  in  solution  in  the  liquid. 
It  is  boiled  until  the  liquid  no  longer  precipitates  lime 
water ;  the  solution  is  then  filtered ;  the  residuum  remain- 
ing upon  the  filter  is  washed  with  boiling  water  until  the 
waters  of  the  washings  are  nearly  tasteless ;  all  these 
waters  are  united  and  evaporated  to  dryness ;  the  mass 
which  results  from  the  evaporation  is  then  fused  by  heat, 
poured  upon  marble,  and  when  partly  cooled  it  is  put  up 
in  flasks,  which  are  hermetically  sealed. 

The  potash  most  commonly  used  in  commerce  is  com- 
posed of  the  sub-carbonate,  the  muriate,  and  sulphate  of 
potash,  silex,  lime,  the  oxides  of  iron  and  manganese. 
Potash  in  ancient  medical  books  was  called  potential  cau- 
tery. The  protoxide  of  potassium  consists  of  100  of  me- 
tal and  20  of  oxygen.  The  hydrate  of  the  protoxide,  ac- 
cording to  Thenard,  consists  of  26  parts  of  water  to  100 
of  the  protoxide.  Potash  is  employed  in  the  making  of 
glass  ;  it  is  the  basis  of  all  the  common  soft  soaps ;  it  en. 
ters  into  the  composition  of  saltpetre,  alum,  &c. ;  it  is 
the  basis  of  many  salts  used  ia  medicine  and  in  the  arts ; 
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combined  with  water  in  the  Male  of  a  hydrate,  it  is  of  in 
■|uent  uee  in  medicine.     It  exists  in  nature  only  in  ecu 
nation  with  acids. 

Oxide  of  Riiuimim  (Dbbto.)  (Devloxide  de  Rhodi- 
um.) Brown,  combines  with  difficulty  even  with  thr 
<t rouge st  acids.  It  acts  with  the  alkalies  in  &  mai 
analogous  to  the  deutoxide  of  gold.  It  can  be  obtained 
by  strongly  calcining)  pulverized  rhodium  with  caustic 
potash,  and  the  nitrate  of  potash  :  the  mass  is  lixiviated 
and  brought  in  contact  with  sulphuric  acid  in  order'" 
attract  the  alkali  which  it  contained.  According  toBer 
zelius,  it  consists  of  100  of  rhodium  and  13-32  of  oxygen. 

Oxide  of  Rhodium  (Photo.)  Black,  pulverulent; 
mixed  with  a  deoxygenating  body  it  explodes,  and  is  re- 
duced. It  is  obtained  by  healing  rhodium  in  contact  with 
the  air.  Berzelius  states  that  it  consists  of  100  of  rr 
and  6-66  of  oxygen. 

Oxiue  of  Rhodium  (Tritc-  or  Per.  )  Solid,  red,  pul- 
verulent ;  at  a  feeble  heat  it  loses  part  of  its  oxygen  and 
becomes  a  black  protoxide.  It  is  procured  by  decom- 
posing a  solution  of  the  chloride  of  rhodium  by  potash  or 
soda.  According  to  Berzelius,  it  contains  three  times  as 
much  oxygen  as  the  protoxide.  None  of  the  oxides  of 
rhodium  are  of  use. 

Oxide  of  Sei-emum.  (Oxide  de  Si'lcnium.)  Disco- 
vered by  Berzelius  j  it  has  never  been  obtained  in  a  state 
of  purity,  no  method  having  yet  been  discovered  for  se- 
parating it  from  the  air  with  which  it  is  mixed.  It  ap. 
pears  to  be  gaseous,  colourless,  without  action  upon  ve- 
getable colours.  Its  odour  resemhles  that  of  cabbage  in 
a  decaying  state;  water  dissolves  but  a  small  quantity, 
hut  sufficient  to  imbibe  its  odour.  It  is  obtained  by  burn- 
ing selenium  under  a  small  bell-glass  filled  with  air  or  hy- 
drogen gas. 

Oxide  of  SiLicrcx.  (Oxide  de  Silicium,  oil  Silice. 
(Prom  a  Hebrew  word  Selag. )    Sitex.     White,  inodorous. 
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insipid,  rough  to  the  touch,  infusible  with  the  most  in- 
tense heat,  without  action  upon  imponderable  fluids,  oxy- 
gen, atmospheric  air,  and  all  combustible  non-metallic 
bodies.  Silex  is  extensively  diffused  in  nature,  some- 
times in  a  state  of  purity,  sometimes  in  combination  with 
alumine,  iron,  manganese,  soda,  potash,  &c.  It  is  very 
pure  in  the  hyaline  quartz,  crystallized  in  beautiful  six- 
sided  prisms  terminated  by  pyramids  with  six  faces ;  sand 
and  the  white  free  stone  are  almost  wholly  composed  of 
it;  it  constitutes  the  greater  part  of  agate,  cornelian, 
opal,  mill  stones,  &c.  It  is  found  in  solution  in  water,  in 
most  vegetables,  &c. 

Pure  silex  is  obtained  in  laboratories  as  follows :  pow- 
dered flint  or  quartz  is  mixed  with  2  parts  of  potash  and 
heated  in  a  crucible  to  a  red  heat ;  the  mass  swells  and 
at  length  fuses ;  the  matter  is  then  poured  into  a  capsule 
and  boiled  with  3  times  its  weight  of  water ;  the  liquor 
is  filtered  and  a  little  strong  acid  poured  upon  it ;  much 
carbonic  acid  is  disengaged,  a  salt  based  upon  potash  is 
formed,  and  the  silex  is  precipitated  in  the  form  of  a  ge- 
latinous hydrate ;  the  liquor  is  decanted,  the  precipitate 
washed  with  many  waters,  collected  upon  a  filter,  and 
dried ;  it  is  then  calcined  *to  redness  and  preserved  for 
use.  If  the  silicated  potash  should  be  dissolved  in  too 
great  a  quantity  of  water,  it  would  not  form  a  precipi- 
tate by  the  addition  of  an  acid ;  it  would  then  be  neces- 
sary to  evaporate  the  liquor  in  order  to  increase  the  cohe- 
sion of  the  silex. 

This  substance  has  been  known  from  the  earliest  anti- 
quity ;  ancient  chemists  called  it  vitrifiaUe  earth,  because 
it  entered  into  the  composition  of  glass.  It  was  after- 
wards called  silex ; .  after  the  discovery  of  potassium,  it 
was  by  analogy  ranked  among  the  metallic  oxides ;  *but 
Berzelius  has  recently  insulated  siticium,  and  from  this 
learned  chemist  it  appears  that  it  should  nor  longer  retain 
a  place  among  the  metallic  oxides,  (s«e  SMcium.)    Silex 
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is  very  useful  in  the  arts  .  it  is  the  base  of  all  glass  ami 
earthen  ware,  even  of  porcelain  ;  it  is  employed  in  in- 
ducing some  ores  to  a  metallic  state,  as  those  of  copper, 

Oxide  of  Silver.  (Oxide  d' Argent.)  Pulverulent,  of 
an  olive  green  colour  ;  insipid,  without  action  upon  air  gi 
oxygen ;  alterable  by  light,  reducible  by  a  feeble  de- 
gree of  heat.  It  is  a  product  of  art  ;  it  is  obtained  by 
precipitating  a  solution  of  the  nitrate  of  silver,  by  potasli 
or  soda;  the  precipitate  is  filtered,  and  washed  man; 
times  in  order  to  obtain  the  oxide  of  silver  perfectly  pure. 
It  is  said  that  silver  which  has  been  kept  in  the  air  for 
some  lime  in  a  state  of  fusion,  absorbs  oxygen;  this 
oxide  is  however  but  transient,  it  reduces  as  soon  as  die 
temperature  is  lowered.  The  oxide  of  silver  is  in  labo- 
ratories employed  to  obtain  very  pure  oxygen  :  According 
to  Gay-Lussac  and  Thenard,  it  consists  of  100  of  metal 
and  7-8  of  oxygen. 

Oxide  ofSoniVM  (Det;to.)  (Deutoxidede  Sodium.)  [I 
contains  more  oxygen  than  the  deutoxido  of  potassium  ; 
it  is  at  first  deliquescent,  becomes  efflorescent,  on  expo- 
sure to  the  air  ;  it  loses  part  of  its  oxygen  at  a  high  tem- 
perature ;  for  this  reason,  in  order  to  obtain  it,  sodium  is 
rirsl  burnt  in  oxygen,  and  afterwards  treated  with  this  gas; 
as  the  combustion  alone  produces  onlv  the  protoxide. 

Oxidk  of  SonniM  (Photo.)  (OxUlede  Soudt)  Soda. 
Solid,  white,  very  caustic  ;  it  strongly  greens  the  infusion 
of  violets  ;  acts  with  combustibles  in  a  manner  analogous 
to  the  protoxide  of  potassium ;  like  that,  it  is  deliquescent 
by  attracting  the  carbonic  acid  of  the  air,  and  becoming 
efflorescent.  It  exists  in  nature  only  in  the  state  of  com- 
bination with  acids,  and  some  metallic  oxides.  It  is  ob. 
lained  by  burning  the  metal  in  oxygen  gas.  The  pro- 
toxide of  sodium  like  that  of  potassium,  has  such  an  affinity 
for  water,  that  it  always  retains  a  certain  quantity  even  at 
■he  highest  temperature,  and  it  is  in  the  state  of  a  hydrate 
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of  the  protoxide  of  sodium  that  this  substance  is  employed. 
It  is  obtained  by  treating  the  sub-carbonate  of  soda,  suc- 
cessively by  lime  and  alcohol.  It  is  not  easily  decomposed 
by  fire.  Soda  has  important  uses  in  the  arts ;  combined 
with  silex,  it  forms  glass ;  united  to  oil  and  grease,  it  forms 
hard  soap ;  with  chlorine  it  forms  common  salt ;  and  with 
the  acids  a  series  of  salts  of  great  importance  in  medicine 
and  in  the  arts.  According  to  Gay-Lussac  and  Thenard, 
the  protoxide  of  sodium  consists  of  100  of  metal  and 
33*995  of  oxygen.  Berzelius  states  the  proportion  of 
oxygen  at  34-372. 

Oxide  of  Strontian  (Deuto.)  (Dexttoxide  de  Stron* 
Hum.)  This  oxide  is  know^p  only  in  the  state  of  a  hydrate. 
In  this  state,  it  is  in  thin  pearly  scales,  little  soluble  in 
water.  It  partly  decomposes  by  drying ;  it  is  alkaline, 
greens  the  infusion  of  violets,  reddens  curcuma  paper. 
It  is  obtained  by  pouring  a  solution  of  strontian  into  oxy- 
genated water ;  as  it  is  soluble  it  is  deposited  with  facility. 
It  is  washed  by  decantation  and  preserved  for  use. 

Oxidjb  of  Strontian  (Proto.)  Strontian.  It  is  of  a 
whitish  gray,  of  a  bitter  taste,  caustic,  strongly  greens  the 
infusion  of  violets,  reddens  curcuma  paper.  Exposed  to 
the  air,  it  attracts  carbonic  acid,  and  passes  to  the  state  of 
a  sub-carbonate  of  strontian.  Boiling  water  dissolves  it ; 
on  cooling,  it  deposites  lamellar  crystals.  Strontian  exists 
in  nature  only  in  the  state  of  combination  with  carbonic 
and  sulphuric  acids,  more  commonly  with  the  latter.  This 
substance  is  obtained  by  decomposing  the  nitrate  of  stron- 
tian at  a  red  heat.  The  protoxide  of  strontian  is  com- 
posed of  100  of  metal  and  18*273  of  oxygen.  It  was 
discovered  by  Klaproth,  but  it  is  to  Pelletier  and  Vauque* 
lin  that  we  are  chiefly  indebted  for  a  knowledge  of  its  pro- 
perties ;  it  was  considered  as  an  elementary  body  until 
the  discovery  of  the  alkaline  metals.  It  is  only  usetf  in 
chemistry. 
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Osidb  of  Tamtahtm.    (Oxide  dc  Tantale.)  See  Qnttr 

•>f  Cohwllnnm. 

Oxidh  of  Tellurium.  (Oxide  dc  Tellure.)  While, 
fuses  below  red  heat ;  oxygen  and  atmospheric  air  do  not 
act  upon  it.  Strong  acids  easily  dissolve  it ;  with  the 
alkalies  it  in  a  degree  performs  the  part  of  an  acid,  anil 
gives  products  which  are  little  soluble.  It  does  not  exist 
in  nature  ;  it  is  procured  by  decomposing  the  nitrateot 
tellurium  by  heal.  According  to  Berzelius,  it  consislsol' 
100  of  tellurium  and  "J4-797  of  oxygen.  It  was  discovered 
by   Klaproth. 

OxiDEof  Thobinum.  (Oxidede  Tkorinum,  ouThorinc. 
Tkorina.  White,  without  odoqr  or  taste,  infusible,  uoi 
reducible  by  the  voltaic  pile,  or  by  any  known  means, 
insoluble  in  water.  Exposed  to  the  air  it  attracts  car- 
bonic acid,  and  gives  it  off  at  red  heat.  It  dissolves  iu 
nitric,  sulphuric,  and  hydro. chloric  acids,  producing  sail? 
which  have  an  astringent  taste.  The  following  proces; 
for  obtaining  thorina  is  given  fri>m  Berzelius  :  the  pulver- 
ized gadolinite.  of  Korarfvet  is  dissolved  in  hydro-nitm 
chloric  acid  (nitro-muriatic)  ;  this  forms  the  hydro. chin- 
rates  of  yttria,  of  cerium  and  thorina  ;  from  these  uV 
iron  is  separated  by  ihe  acidulated  succinate  of  ammonia. 
After  having  saturated  the  excess  of  acid  of  the  solution 
by  caustic  ammonia,  it  is  filtered  in  order  to  separate  the 
succinate  of  iron  ;  sulphate  of  potash  is  poured  into  the 
liquor,  which  precipitates  the  cerium  ;  the  liquor  is  again 
filtered,  and  an  excess  of  ammonia  added:  the  yttrin 
and  thorina  are  precipitated;  the  precipitate  is  washed 
with  many  waters,  and  redissolved  in  hydro. chloric  acid  ; 
the  hydro. chlorates  are  evaporated  to  dryness,  and  boiled 
with  water,  which  dissolves  tbat  of  yttria,  and  decomposes 
and  precipitates  that  of  thorina.  By  washing  and  drying 
ihe  precipitate,  the  thorina  is  obtained  pure.  This  sub- 
stance is  very  rare.     Berzelius  could  only  obtain  it  from 
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the  deuto-fktates  of  cerium  and  yttria,  ti&d  in  the1  gadoli- 
nite  of  Korarfret. 

Oxide  of  Tin  (Dsvto.)  (Dmttoride  #Etam<)  White, 
Undecomposable  by  fire,  unalterable  by  the  aitf.  This 
oxide  dissolves  in  potash,  on  account  of  which  property 
Berzelius  gave  it  the  name  of  stannic  (starmique)  acid.  It 
exists  abundantly  in  nature  in  Cornwall,  England ;  in 
Saxony,  Bohemia,  Spain,  &c.  It  also  forms  rich  mines 
in  China,  Malacca,  and  Mexico.  This  natural  oxide  is 
sometimes  crystallized  in  quadrangular  prisms;  it  is 
always  coloured  by  a  little  oxide  of  iron.  The  deutoxide 
of  tin  is  obtained  in  laboratories  by  treating  small  bits  of 
tin  with  nitric  acid.  It  may  also  be  procured  by  calcining 
tin  in  contact  with  the  air ;  the  deutoxide  of  tin  is  not  em- 
ployed in  the  arts. 

Oxide  of  Tin  (Proto)  (Protoxide  (TEtain.)  Blackish 
gray,  reducible  by  the  voltaic  pile,  insoluble  in  water  and 
undecomposable  by  fire.  This  oxide  heated  in  contact 
with  the  air,  easily  inflames  and  passes  to  the  state  of  a 
deutoxide.  It  is  obtained  by  decomposing  a  solution  of 
the  proto-chloride  of  tin  by  ammonia.  It  is  at  first  pre- 
cipitated in  the  state  of  a  white  hydrate  ;  but  it  blackens 
if  dried  with  a  gentle  heat.  According  to  Gay-Lussac  and 
Berzelius,  it  consists  of  100  of  tin  and  13*6  of  oxygen. 
The  deutoxide,  according  to  the  same  chemists,  is  formed 
of  100  of  tin,  and  27*2  of  oxygen. 

Oxide  of  Titanium.v-  (Oxide  de  Titane.)  White* 
almost  infusible,  dissolves  in  acids  after  its  cohesion  is 
destroyed.  It  is  found  in  nature,  but  always  in  primitive 
countries.  It  constitutes  the  anatase  of  Saint  Gothard, 
&c. ;  combined  with  lime  and  silex  it  forms  the  mineral 
called  spkhte :  the  oxide  of  titanium  is  generally  found 
with  the  oxide  of  iron,  silex,  dec.  M.  Laugier  has  given, 
a  process  for  obtaining  this  oxide ;  it  consists  in  calcining 
at  a  high  temperature  the  natural  oxide  with  the  sub* 
carbonate  of  potash ;  lixiviating  the  mass,  dissolving  ttie 
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residue  in  hydro -chloric  acid  by  the  aid  of  a  gentle  heal 
pouring  into  the  liquor  oxalic  acid  ;  washing  the  precipi- 
tate, drying,  and  calcining  it  in  order  to  expel  the  little 
hydro-chloric  acid  which  it  might  have  retained,  and  to 
decompose  the  oxalic  acid  ;  the  oxide  of  titanium  "ill 
remain  pure. 

Oxide  of  Tungsten.  {Oxide  de  Timgstine.)  Dark 
brown.  This  oxide  is  very  little  known  ;  it  is  unalterable 
by  the  air,  and  insoluble  in  water,  it  does  not  exist  in 
nature.  It  is  procured  by  passing  at  red  lieat  a  current  of 
hydrogen  gas  through  a  porcelain  lube.  It  has  been 
observed  that  if  the  temperature  ia  greatly  elevated,  i 
blue  oxide  has  been  obtained  which  seems  to  be  distinct 
from  the  brown  oxide.  The  oxide  of  tungsten  ia  formed 
of  100  of  metal  and  16-5(14  of  oxygen. 

Oxide  of  Uranium  (Proto.)  Oxide  d'Urane*  Blackish 
gray,  almost  infusible,  without  action  upon  atmosphi 
air  and  oxygen  gas,  at  any  temperature.  It  is  obt 
by  strongly  heating  the  metal  in  eontact  with  the  air. 
is  found  in  nature  in  Saxony,  liohemia,  &c*  According 
to  Berzelius,  it  is  composed  of  100  of  uranium,  and 
ti-360  of  oxygen.  It  was  discovered  by  Klaproth,  and 
studied  by  Bucholz,  who  admitted  six  oxides 
metal. 

Oxide  of  Zinc  (Df.dto.)     Deutox.ide  de  Zinc.) 
covered  by  Thenard  ;  it  was  obtained  by  means  o 
genated  water,  by  a  process  e-m'lar  to  that  used  in 
preparation  of  the  tritoxide  of  copper.     It  is  white, 
sipid,  and  inodorous  ;  it  decomposes  spontaneously  ; 
it  has  but  an  ephemeral  existence.     It  dissolves  in 
losing  part  of  its  oxygen. 

Oxide  of  Zinc  (Photo.)  (Protoxide  de  Zinc.)  ' 
insipid,  inodorous,  fixed,  difficult  to  fuse,  reducible 
voltaic  pile,  without  action  upon  the  air ;   at  the 

*  Jtia  aid  to  be  found  ntar  Baltimore,  in  M.rylnwl 


IhmMbI 

ispheric 
ibtained 
.ir      1- 


O  X  I  347 

temperature,  it  absoiba  a  little  carbonic  acid.  This  oxide 
is  very  rare  in  nature;  it  is  found  only  in  America. 
This  should  not  be  confounded  with  calamine,  which  is  a 
silicate  and  carbonate  of  zinc.  The  protoxide  of  zinc  is 
obtained  by  heating  to  redness  the  fused  metal,  in  a  cru- 
cible in  the  open  air ;  the  zinc  burns  with  a  beautiful 
green  flame,  and  forms  at  its  surface  a  wool-like  covering ; 
this  is  gradually  taken  off  with  a  spatula ;  a  portion  of 
this  oxide  rises  into  tha  atmosphere,  and  resembles 
flakes  of  snow.  It  was  formerly  called  flowers  of  zinc, 
{oxide  de  zinc  sublime',)  nihil  album,  philosophorum  J  ana, 
<fcc.  It  is  formed  of  100  of  metal,  and  24*797  of  oxygen  ; 
it  is  used  in  medicine. 

Oxide  of  Zirconium.  (Oxide  de  Zirconium,  ou  Zir- 
cone.).  Zirconia.  Zircon.  White,  insipid,  inodorous,  un- 
alterable by  imponderable  fluids,  reducible  by  potassium. 
It  is  said  to  contain  o  the  metal  100  parts  to  65  of 
oxygen.  One  method  for  obtaining  it,  is  to  heat  in  a 
silver  crucible,  1  part  of  finely  powdered  zircon  with  2 
parts  of  potash ;  dilute  the  mass  in  distilled  water,  wash 
and  filter  it ;  the  residue  remaining  upon  the  filter,  is 
composed  of  silex,  zirconia,  and  the  oxide  of  iron  ;  this  is 
treated  by  hydro-chloric  acid,  which  dissolves  all  except 
the  silex;  the  liquor  is  filtered  again  ;  ammonia  is  poured 
into  it,  which  precipitates  the  zirconia  and  the  oxide  of 
iron,  in  the  state  of  a  hydrate  ;  after  being  well  washed, 
the  latter  is  separated  by  oxalic  acid ;  it  forms  a  soluble 
oxalate  of  iron,  and  an  insoluble  oxalate  of  zirconia ;  the 
washings  are  repeated,  and  then  by  calcination,  perfectly 
pure  zirconia  is  obtained.  This  substance  was  disco- 
vered  by  Klaproth. 

Oxide  of  Yttrium.  (Oxide  d*  Yttrium.)  Yttria. 
White,  insoluble,  inodorous,  insipid,  infusible  by  the  heat 
of  the  furnace,  unalterable  by  the  imponderable  fluids; 
without  action  upon  oxygen  gas  and  combustible  bodies ; 
it  attracts  carbonic  acid  from  the  air.     It  has  yet  been 


348 


O  X  Y 


r  found  only  in  the  gadolvtite,  the  yttro-tanlalile,  the  jUi* 
rerile.  Its  preparation  is  long  and  difficult.  Yttria 
discovered  by  Godoltn,  in  1794,  and  has  since  b«n 
-didied  by  Vauquelin  and  Klaprnth.  Il  was  regarded  u 
a  simple  substance  until  the  discovery  of  potassium  and 
sodium. 

OjtiODiNE.  A  mi  i  m;  applied  by  Sir  H.  Davy,  to  an- 
hydrous  iodic  acid.  It  is  a  semilrans  parent,  inodorotu, 
white  substance,  with  a  sour  astringent  taste.  When 
exposed  to  a  heat  of  500°,  it  fuses  and  changes  into 
oxygen  and  iodine. 

OxvcKN.  (Ozighie..)  (From  the  Greek  orus,  acid,  and 
gennao,  to  produce,  because  il  generates  acid.)  A  colour 
less  gas,  inodorous,  insipid,  invisible  ;  its  specific  gravity 
is  1-1026;  ibatof  the  air  being  taken  fur  unity.  All 
efforts  made  to  liquefy  it  have  hitherto  been  vain  j  whfln 
strongly  compressed  in  a  glass  cylinder,  it  beats  to  the 
luminous  point.  According  to  Berzelius,  oxygen  of  all 
known  bodies  is  the  most  electro. resinous,  [  This  ligjyj* 
unalterable  at  the  highest  temperature,  by  all  kuown 
agents.  It  is  indispensable  to  combustion,  and  to  die 
respiration   of  animals ;    of  all  substances,  it  acts  the 

», jnost  important  partjn^homistry,  being  an  element  of 

all  acids  and  oxides.     Mixed  with  nitrogen,  it  constitutes 
atmospheric    air;  combined    with    hydrogen,  it    forms 
water ;  in  short,  it  is  0115  of  the  constituent  elements 
■     _    all  minerals  and  vegetables.     It  exists"  every  wEre  ; 
capable  of"  conbinmg  with  all  bodies,  oflen  in  difft 
proportions. 

Oxygen  gas  was  discovered  nearly  at  the  same  time, 
by  three  distinguished  chemists.  Prieslty,  who  first  dis. 
covered  il,  called  it  dephlogisticated  air.  Scheele,  without 
any  knowledge  of  the  labours  of  Priestly,  discovered  il 
sometime  afterward,  and  called  it  the  air  of  Art  (air  At, 
feu.)  The  illustrious  Lavoisier,  after  having  studied  its 
Tties,  called   it  eminently  respirable  air,  (hi 
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^fciiwuiiif  1 1  spiraite;)  afterward,  on  account  of  the  acidifying 

.  pttafreity  supposed  to  belong  to  this  gas  exclusively,  he 

designated  it  by  the  word  oxygen,  composed  of  two  Greek 

words*  which  signify  to  engender  acids.    This  name 

^""being  very  convenient,  has  been  universally  adopted; 
but  since  the  discovery  of  the  hydracids,  and  the  estab- 
lishment of  the  fact  that  hydrogen  and  many  other  sub- 
stances can  produce  acids  without  the  aid  of  oxygen,  that 
general  hypothesis  has  been  abandoned,  and  it  has  been 
perceived  that  the  term  oxygen,  in  its  strictest  sense 
as  signifying  the  producer  of  acid,  is  incorrect ;  this  term 
however  having  been  establised  by  usage,  no  attempt 
has  been  made  to  substitute  any  other  name  for  the  im- 
portant substance  which  it  represents. 

Although  oxygen  is  diffused  throughout  all  nature ,  it  is 

v__^ieyamiJQundia^ state  ofp_urityx  it  m&y  De  obtained  by 
one  of  the  following  processes :  1st.  A  stone  retort  is 
almost  filled  with  the  peroxide  of  manganese;  to  the 
neck  of  the  retort  is  fitted  a  bent  tube,  which  communi- 
cates with  the  pneumatic  cistern  ;  the  retort  is  gradually 
heated  to  redness ;  the  gas  disengages,  passes  out  at  the 
extremity  of  the  tube,  and  is  collected  under  a  bell-glass 
or  phial  filled  with  water ;  the  first  portions  of  the  gas 
which  come  over,  are  rejected  on  account  of  being 
mixed  with  the  atmospheric  air  which  was  in  the  retort 
and  tube,  and  in  some  cases  also  with  a  little  carbonic 
acid,  derived'  from  some  carbonates  which  exist  in  the 
oxide  of  manganese.  It  is  a  very  good  precaution  to 
wash  the  oxide  of  manganese  with  a  little  diluted  muriatic 
acid,  and  to  dry  it  before  using.  The  operation  of  col- 
lecting die  gas  is  known  to  be  terminated,  when  at  a  red 
heat  oxygen  no  longer  passes  over.  One  pound  of  the 
oxide  of  manganese  of  commerce  ordinarily  furnishes  from 
4  to  5  gallons  of  this  gas.  * 

2d.  Another  method  of  obtaining  oxygen  gas,  is  to  treat 
the  peroxide  of  manganese  with  diluted  sulphuric  acid. 
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For  this  purpose  a  tubulated  retort  may  be  one  third  fillefl 
with  manganese  ;  the  sulphuric  acid  is  poured  through 
ihe  tubulure;  the  apparatus  is  fitted  as  in  the  preceding 
case,  except  that  the  heat  of  the  sand  bath  is  sufficient  to 
reduce  the  manganese. 

3d.  Oxygen  gas  may  be  obtained  by  decomposing  at  a 
gentle  heat,  the  chloride  of  potash  in  a  small  retort. 

4th.  The  oxide  of  silver  may  be  decomposed  in  die 
•iame  way.  The  last  two  methods  furnish  oxygen  per- 
fectly pure ;  in  the  first  case  the  chloride  of  potasium 
remains,  and  in  the  second  the  silver  is  reduced. 

5th.  Oxygen  may  be  obtained  from  the  red  oxide  of 
lead.  Pure  oxygen  is  employed  only  in  chemistry ; 
though  at  the  period  of  its  discovery,  physicians  enter- 
tained  great  hopes  respecting  its  utility  in  the  cure  of 
diseases,  particularly  that  of  the  lungs;  but  experience 
proved  that  it  produced  upon  these  organs  too  £ 
degree  of  excitement,  and  at  length  caused  the  destru 
tion  of  animals  who  for  any  length  of  time  respired  it. 

Oxygen  was  discovered  in  1774.     For  a 
knowledge   of  this  important    element   of  nature,  t 
reader  is  referred  to  the  chemical  treatise  of  Fourcroy. 

Oxygenation.     Differs    from  oxidation,    in 
more  general  term  ;  every  union  with  oxygen,  n 
(he  product  may  be,  is  oxygenation ;  but  oxidat 
place  only  when  an  oxide  is  formed. 

Oyimuiiiatks.     See  Chlorates  and  Chlorides. 

Oxymukiatic.     Acid  Chlorine. 

OxYsiiLPrn'RETB.     (Oxisulfures.)     See  Stilplutret*. 
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Paints.  "In  the  Philosophical  Transactions  for 
1815,  Sir  H.  Davy  has  communicated  the  results  of  some 
interesting  researches,  which  he  made  at  Rome,  on  the 
colours  used  by  the  ancient  artists. 

He  found  the  reds  to  be  minium,  ochre,  and  cin- 
nabar. 

The  yellows  were  ochre,  orpiment,  and  massicot. 

The  blues  were  formed  from  carbonate  of  copper,  or 
cobalt,  vitrified  with  glass. 

The  purple  were  made  of  shell-fish,  and  probably  also 
from  madder  and  cochineal  lakes. 

The  blacks  and  browns  were  lamp-black,  ivory-black. 
and  ores  of  iron  and  manganese. . 

The  whites  were  chalk,  white  clay,  and  ceruse. 

The  Egyptian  azure,  the  excellence  of  which  is  proved 
by  its  duration  for  seventeen  hundred  years,  may  be  easily 
and  cheaply  made.  Sir  H.  Davy  found  that  15  parts  by 
weight  of  carbonate  of  soda,  20  of  powdered  opaque 
flints,  and  3  of  copper  filings,  strongly  heated  together 
for  two  hours,  gave  a  substance  of  exactly  the  same  tint, 
and  nearly  the  same  degree  of  fusibility,  and  when  pow- 
dered, produced  a  fine  deep  sky  blue. 

He  conceived  that  next  to  coloured  frits,  the  most  per- 
manent pigments  are  those  furnished  by  the  peroxides  or 
persalts,  such  as  ochres,  carbonates  of  copper,  patent 
yellow,  (sub-muriate  of  lead,)  chromate  of  lead,  arsenite 
of  copper,  insoluble  chloride  of  copper,  and  sulphate  of 
barytes. 

M.  JMerime  inserted  a  note  very  interesting  to  painters 
in  the  "  Annate  de  Chimie  et  Phys."  for  June,  1820. 
When  carbonate  of  lead  is  exposed  for  some  time  to  va- 
pours of  sulphuretted  hydrogep,  it  becomes  black,  being 
converted  to  a  sulphuret.    This  white  pigment,  employed 
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with  oil,  and  covered  with  a  varnish  which  screens  11 
from  the  air,  may  be  preserved  for  many  hundred  yews 
as  the  paintings  of  the  15th  century  prove.  But  when 
the  varnish  is  abraded  or  decays,  the  whites  of  cerate 
are  apt  to  contract  black  specks  and  form  spots  which 
ruin  fine  paintings.  Miniatures  in  water  colours  are  lit 
quently  injured  in  this  way.  M.  Thenard  was  requested  t.. 
occupy  himself  with  the  means  of  removing  these  Klin; 
without  injuring  the  rest  of  the  picture.  After  someln 
als  which  proved  that  the  reagents  which  would  operate 
on  sulphuret  of  lead  would  equally  attack  the  texture  of 
the  paper,  as  well  as  the  colours,  he  recollected  thai 
among  the  numerous  phenomena  which  his  discovery oi 
oxygenated  water  had  presented  to  him,  he  observed  the 
property  it  possessed,  of  convening  instantly  the  bind 
sulphuret  of  lead  into  the  white  sulphate  of  the  sam 
metal.  lie  gave  a  portion  of  water,  containing  aboui 
five  or  six  times  its  volume  of  oxygen  to  an  artist  who 
had  a  fine  picture  of  Raphael  spotted  black.  On  apply- 
ing a  few  touches  of  his  pencil,  be  perceived  the  stains 
vanish  as  if  by  enchantment,  without  affecting  the  other 
colours  in  the  slightest  degree."* 

Ph.laihi  m,     A  solid  metal,  of  the  colour  of  sih 
hard,  very  malleable,  specific  gravity  11-3,       It  has 
action  upon  aimospheric  air  and  oxygen  gas  ;  it 
be  fused  with  the  gas  blow  pipe;  in  this  state. Vauqui 
observed  that  it  burnt  with  an  appearance  of  brilliant 
flames  {aigrettes.)     When  a  jet  of  hydrogen  is  passed 
upon  spongy  palladium,  the  melat  reddens  and  water  in- 
formed.    It  has  been  united  to  sulphur,  chlorine,  sele- 
nium, and  several  metals.     This  metal  is  very  rare,  i 
it  has  yet  only  been  procured  from  the  ore  of  platina. 
was  discovered  in  1803  by  Wollaston  and  studied 
Vauquelin  and  Berzelius. 
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Panacea.  (Panache.)  From  the  Greek  pan,  all  or 
universal,  and  akos,  medicine,  signifying  universal  medi- 
<&ne,  or  one  which  should  cure  all  diseases.  The  search 
€<or  this  medicine  occupied  the  attention  of  many  of  the 
alchemists. 

Panacea  Mercurial.  An  ancient  name  for  the  proto- 
chloride  of  mercury. 

Pancreatic  Juice.  This  fluid  differs  from  saliva. 
According  to  Tiedemann  and  Gmelin,  its  principal  con- 
stituents  are  albumen  and  a  curdy  substance;  it  con- 
tains also  some  osmazome.  It  possesses  some,  acid  pro- 
perties. 

Pearlash.  An  impure  potash  obtained  by  lixiviation 
from  the  ashes  of  plants. 

Per-Carburets.     See  Carburets. 

Per-Nitrites.     See  Nitrites  (Hypo.) 

Per-Oxides.     See  Oxides. 

Pbr-Sulphurets.     See  Sulphur  els. 

Petrifactions.  "  Stony  matters  deposited  in  the  way 
of  incrustation,  or  in  the  cavities  of  organized  substances, 
are  called  petrifactions.  Calcareous  earth,  being  uni- 
versally diffused  and  capable  of  solution  in  water,  either 
alone  or  by  the  medium  of  carbonic  or  sulphuric  acids 
which  are  likewise  very  abundant,  is  deposited  whenever 
the  water  or  the  acid  becomes  dissipated.  In  this  way 
we  have  incrustations  of  limestone  or  of  selenite,  in  the 
form  of  stalactites  or  dropstones,  from  the  roofs  of  ca- 
verns and  in  various  other  situations. 

The  most  remarkable  observations  relative  to  petrifac- 
tions are  those  given  by  Kirwan : 

1st.  That  those  of  shells  are  found  on  or  near  the  sur- 
face of  the  earth,  those  offish  deeper,  and  those  of  wood 
deepest.  SHells  are  found  in  immense  quantities  at  con- 
siderable depths. 

2d.  That  those  organic  substances  that  resist  putrefac- 
tion most,  are  frequently  found  petrified ;  such  as  shells 
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the  harder  species  of  woods  :  011  the  contrary,  thwe 
are  most  apt  to  putrify  are  rarely  found  petrified; 
as  fish,  and  the  softer  parte  of  animals. 

3d.  That  they  are  most  commonly  found  in  strata  o! 
marl,  chalk,  limestone,  or  clay  ;  seldom  in  sandstone,  still 
more  rarely  in  gypsum,  but  never  in  gneiss,  granite,  ba- 
salt, or  schorl  ;  but  they  sometimes  occur  among  pyrites, 
and  ores  of  iron,  copper,  and  silver,  and  almost  «1*»JE 
consist  of  that  species  of  earth,  stono,  or  other  minenl  ;ly 
that  surrounds  them,  sometimes  of  silex,  agate,  or  cm- 

4th.  That  they  are  found  in  climates  where  tbeii  ori- 
finals  could  not  have  existed. 

5th.  That  those  found  in  slate  or  clay  are  compressed 
and  flattened."* 

Petholeum.     See  Naphtha. 

Pewter.  (Etain.)  Tin  alloyed  with  copper  or  other 
metallic  bodies ;  as  lead,  zinc,  bismuth,  and  antimony. 
The  French  word  etain  being  applied  both  to  tin  :iw 
pewter,  the  two  substances  arc  often  confounded. 

Pharmacy,  (Pharmace.)  (From  a  Greek  word  sig 
nifybg  medicine.)     The  art  of  preparing  medicine. 

Phlogiston.  (Phlogislique.)  (From  the  Greek  phl»- 
goo,  to  burn.)  The  supposed  general  inflammable  prin- 
ciple of  the  chemists  of  the  last  age  ;  they  imagined  thai 
it  was  pure  fire,  or  the  matter  of  fire,  fixed  in  combusti- 
ble bodies,  and  distinguished  from  fire  in  : 
state  of  liberty.  Chemists  imagined  that  in  every 
of  combustion  phlogiston  was  disengaged 
trary,  whenever  a  metal  was  reduced  or  a  body  became 
combustible,  they  imagined  it  absorbed  phlogiston.  Ii 
may  easily  be  seen  that  this  theory,  although  plausible,  is 
erroneous ;  for  were  it  true,  it  would  follow  that 
after  combustion  would  be  diminished  in  weight,  n 
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facto  prove  the  reran*  of  tin*,  as  may  easily  be  ascer- 
tained by  the  experiment  of  burning  a  metallic  wire  in 
oxygen  gas ;  the  metal  is  found  to  be  heavier  after  com- 
bustion. 

Phogbhuu.  A  fetid  substance,  of  an  odour  resembling 
that  of  ether,  very  soluble  in  boiling  alcohol,  without 
action  upon  litmus.  Phocenine  treated  by  potash  is  trans- 
formed into  dry  phocenic  acid,  hydrated  oleic  acid,  and 
glycerine.  It  exists  in  the  fat  of  the  porpoise  combined 
with  phocenic  acid  and  elaine,  and  in  the  oil  of  the  dol- 
phin united  to  tjie  same  substances  and  to  cetine.  Pho- 
cenine is  obtained  by  dissolving  the  fat  of  the  porpoise  in 
boiling  alcohol,  leaving  the  solution  to  coot,  decanting 
the  alcoholic  part,  and  submitting  the  residue  to  distilla- 
tion. An  acid  is  obtained  which  is  neutralized  by  magne- 
sia ;  it  is  treated  with  cold  alcohol,  which  dissolves  all 
the  phocenine.     It  was  discovered  by  Chevreul. 

Phosoenb.  A  name  given  by  Mr.  John  Davy  to 
chloro-carbonous  gas  (chloroxi-carbonique.)  See  Car- 
borwus  CUb. 

Phosphates.  Salts  resulting  from  the  combination  of 
phosphoric  acid  with  bases.  All  the  phosphates,  except 
those  of  soda  and  ammonia,  rffe  insoluble ;  they  are 
affected  by  fire  like  the  borates.  Carbon  at  a  high  tem- 
perature decomposes  them ;  with  the  metals  of  the  last 
tour  sections,  whose  oxides  are  reducible  by  charcoal, 
it  produces  carbonic  acid,  and  forms  metallic  phosphu- 
rets ;  but  with  the  oxides  of  the  first  two  sections,  which 
are  not  reducible  by  charcoal,  it  disengages  phosphorus 
and  the  oxide  gas  of  carbon,  while  a  sub-phosphate  re- 
mains. Liquid  phosphoric  acid  dissolves  all  the  phos- 
phates. AH  the  strong  acids  unite  with  one  part  of  the 
base  of  the  neutral  phosphates,  forming  soluble  acid 
phosphates.  These  salts  are  extensively  diffused  in 
nature ;  the  phosphate  of  lime  is  most  abundant;  some- 
times constituting  whole    mountains,   and  forming  au 
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important  part  of  all  animal   bones.     There  are 
1  (hates  with  an   excess  of  the   base,  neutral    phosphi 
acidulated  phosphates,  and  acid  phosphates.     The  I 
bio  phosphates  are  prepared  by  adding  the  base  to  » 
solution  of  the  acid  phosphate  of  lime.    Those  which  art 
insoluble  are  obtained  by  double  decomposition. 

According  to  Berzelius,  in  the  neutral  phosphates  tin? 
osygen  of  the  oxide  is  to  the  oxygen  of  the  acid  as  2  to  5. 
The  sub -phosphates  contain  once  and  a  half  as  much 
of  the  base  as  the  preceding;  the  acid  phosphates  con- 
tain only  half  as  much  of  the  base  as  tbc  neutral  phos- 
phates [   and  the  acidulated  phosphates,  three  quarters. 

Phosphate  of  Alithine.  This  salt  exists  in  mMM  j 
it  constitutes  almost  wholly  a  mineral  called  teawlilr.. 
Vauquelin  discovered  it  in  a  mineral  brought  from  thr 
island  of  Bourbon.      It  can   be  obtained  only  by  decom- 

Phosphate  of  Ammonia.  (Pkosplutte  <V Amm 
Solid,  while,  without  action  upon  atmospheric  air;  ii 
greens  the  infusion  of  violets.  Exposed  to  the  action  oi 
fire,  it  disengages  all  the  base,  the  phosphoric  arid  re- 
maining fused  and  transparent.  It  is  obtained  by  pour, 
mg  liquid  ammonia  into  the  acid  phosphate  of  lime;  the 
sub. phosphate  of  lime  is  precipitated,  separated  by  fil 
(ering  the  liquor,  and  afterwards  suitably  evaporated  anil 
crystallized.  A  slight  excess  of  ammonia  should  be 
added  ;  because  by  evaporation  the  salt  soon  becomes 
acid.  The  phosphate  of  ammonia  is  employed  to  obtain 
phosphoric  acid.  Gay-Lussac  has  demonstrated  that 
any  kind  of  cloth  impregnated  with  phosphate  of  aiiimoniv 
is  incombustible.  At  the  approach  of  a  burning  body  the 
salt  decomposes;  all  the  ammonia  is  disengaged; 
the  phosphoric  acid  covers  the  tissue  with  a  kind  of  I 
nish  which  opposes  the  action  of  lire. 

Phosphate    Ammoniaco-Macnesian.      White, 
"•transparent,  verifiable  at  a  red  heat.    By  trim 
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with  an  alkali  it  disengages  ammonia;  it  is  soluble  in 
i  sulphuric  acid,  and  insoluble  in  a  solution  of  the  alkalies, 
land  is  prepared  by  saturating  the  acid  phosphate  of 
i  magnesia  with  ammonia. 

i  Phosphate  of  Barytes.;  (Phosphate  de  Baryte.) 
i  Solid,  white,  pulverulent,  insipid,  without  action  upon 
atmospheric  air  and  upon' vegetable  colours,  insoluble  in 
cold  and  boiling  water.  Treated  with  ammonia,  it 
passes  to  the  state  of  a  s  b-phosphate.  Phosphoric  acid 
and  the  strong  acids  transform  it  successively  into  an 
acidulated  phosphate  and  an  acid  phosphate  of  barytes. 
This  salt  is  obtained  by  decomposing  a  solution  of  neu- 
tral phosphate  of  ammonia,  by  another  solution  of  the 
chloride  of  barium,  equally  neutral ;  the  phosphate  of 
barytes  precipitates,  and  is  separated  by  filtering.  Be- 
sides the  neutral  phosphate  above  described,  there  are 
two  acid  phosphates  of  the  same  base.  They  are  ob- 
tained by  processes  analogous  to  the  preceding. 

Phosphate  of  Copper.  (Phosphate  de  Cuivre.)  Green, 
insoluble,  unalterable  by  the  air ;  crystallizing  in  rhom- 
boidal  prisms,  or  in  rectangular  octoedrons.  It  is  found 
native  in  Hungary  and  many  other  countries,  but  usually 
in  small  quantities.  This  phosphate  may  be  obtained  by 
double  decomposition.  According  to  Berthier,  it  con- 
sists  of  64  parts  of  phosphoric  acid  and  29  of  the  deut- 
oxide  of  copper. 

Phosphate  of  Cobalt.  Blue  of  Thenard,  or  Cobalt 
blue.     See  Blue. 

Phosphate  of  Iron.  (Phosphate  de  Fer.)  Blue,  some- 
times  in  crystals,  sometimes  in  amorphous  (shapeless) 
masses.  The  crystals  are  usually  in  the  form  of  rect- 
angular prisms.  This  phosphate  is  insoluble  in  water, 
unalterable  by  air ;  it  is  a  rare  substance,  is  found  in  the 
mines  of  Cornwall,  England,  in  micaceous  rocks  asso- 
ciated with  magnetic  sulphuretted  iron ;  in  Bavaria,  and 
in  the  volcanic  products  of  the  island  of  Bourbon.    In  a 
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pulverulent  slaie  ii  is  found  only  in  the  argelhtes  of  u. 
newest  formation.  According  to  Fourcroy  it  consutti 
32  purls  acid,  44  of  the  protoxide  of  iron,  and  34  of  wilt 
This  salt  may  be  artificially  obtained  by  decomposing 
solution  of  llie  sulphate  of  iron  by  the  phosphate  ofgodt  rip« 
or  potash.      It  has  no  use  in  the  arts  or  in  medicine. 

Phosphate  of  Lead.  (Phosphate  de  Plomb.)  Tot 
varies  in  colour,  sometimes  it  is  green,  sometimes  brown. 
yellow,  &c.  It  usually  contains  the  arseoiate  ot"  Uti 
It  is  found  in  France,  in  llie  Hart  7,  mountains,  and  in  thr 
Lead  Hills  of  Scotland."  It  crystallizes  in  hexahednl 
prisms  more  or  less  regular.  Klaprolh,  who  analyzed 
this  natural  phosphate,  found  it  formed  of  76  of  iheoiiie  pe 
of  lead  and  34  of  phosphoric  acid.  It  is  prepared  by  '  li' 
double  decomposition.  A  sub -phosphate  of  lead  is  oh-  '»- 
i (lined  by  boiling  the  native  phosphate  with  ammomu.  '' 

Phosphate  of  Lime.  (Phosphate  de  Chaux.)  White.  * 
pulverulent,  insipid,  without  action  upon  vegetable  co- 
lours. It  acts  with  the  acids  like  the  phosphate  of  ba- 
rytas. This  salt  does  not  exist  in  nature.  It  is  prepared 
by  pouring  u  solution  of  the  chloride  of  lime  into  a  solu- 
tion  of  the  neutral  phosphate  of  soda  :  the  phosphate  of 
lime  is  immediately  precipitated.  Berzelius  observes. 
Iliat  if  we  should  invert  this  process,  that  is,  should  pom 
the  phosphate  of  soda  into  the  chloride  of  lime,  only  the 
phosphate  with  an  excess  of  the  base  would  be  precipi- 
tated, and  the  liquor  would  become  acid.  It  consists  ol 
100  of  acid  and  of  79-838  of  lime.  Berzelius,  besides 
these  neutral  phosphates,  admits  four  others;  two  sub- 
mits and  two  super-salts.  One  of  these  sub-salts  is  some- 
times found  crystallized  ;  in  this  state  it  is  known  b) 
mineralogists  by  the  name  of  apatite.  The  same  sub- 
phosphate  of  lime  constitutes  almost  all  the  hard  parts  at 
bones.     It  is  of  much  use  in  the  arts.     Chemists  usually 
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• 
(tract  phosphorus  from  the  sub-phosphate  of  lime.    See 

Phosphate  of  Potash.  This  salt  is  known  only  in 
>hition ;  when  an  attempt  is  made  to  crystallize  it  during 
raporation,  it  separates  into  an  acid  phosphate  which 
rystallizes,  and  an  alkaline  phosphate  which  is  deposited 
i  the  form  of  a  jelly.  It  has  a  strong  taste  and  is  unde- 
omposable  by  fire.  According  to  Saussure,  it  can  dis- 
olve  a  quantity  of  lime  and  form  a  phosphate  of  calca- 
reous potash.  The  same  chemist  dissolved  a  large  quan- 
tity of  the  phosphate  of  lime  by  boiling  it  with  potash  ; 
but  the  calcareous  phosphate  must  be  hydrated,  other- 
vise  the  cohesion  would  be  too  strong,  and  there  would 
be  little  or  no  action.  It  exists  in  the  seeds  of  the  cere- 
eMa,  or  the  gramineous  vegetables,  and  is  prepared  by 
pouring  a  solution  of  the  sub-carbonate  of  potash  into 
the  acid  phosphate  of  lime.  It  can  also  be  obtained  by 
a- direct  process. 

Phosphate  of  Soda.     (Phosphate  de  Soude.)     Crytal- 
lizes  in  rhomboidal  prisms,  transparent,  rendered  soluble 
by  heat.    Exposed  to  the  air,  this  salt  parts  with  a  portion 
of  its  water  of  crystallization  and  effloresces.  '  Submitted 
to  the  action  of  fire  it  first  undergoes  the  aqueous,  then 
the  igneous   fusion ;    at  a  cherry  red  it   produces  an 
opaque  glass.     The  phosphate  of  soda  greens  the  infu- 
sion of  violets,  for  this  reason  Thenard  considers  it  as  a 
sab-phosphate.     It  is  prepared  by  calcining  bones  in  a 
furnace  ;  when  very  friable,  they  are  reduced  to  a  fine 
powder,  sifted,  mixed  with  water  and  two  thirds  of  their 
freight  of  sulphuric  acid;    the  mass  becomes  heated, 
swells,  and  disengages  carbonic  acid  from  the  carbonate 
of  lime  contained  in  the  bones ;  the  mass  is  again  diluted 
with  water  and  filtered ;  all  the  lime  remains  upon  the 
filter  while  the  acid  phosphate  of  lime,  which  is  very  so- 
luble, passes  through.     Into  this  solution  is  poured  car- 
bonate of  soda,  until  the  liquor  becomes  so  alkaline  as  to 
green  strongly  the  infusion  of  violets ;  a  violent  oflfets«&» 


360  :P  H  O 

cence  takes  place,  followed  by  a  gelatinous  precipitin 
of  the  phosphate  of  lime;  it  is  again  filtered,  the  preci- 
pitate washed  and  suitably  evaporated ;  the  phosphate  of 
soda  in  a  day  or  two  crystallizes.  If  the  mother-wtien 
were  acid  or  even  neutral,  it  would  be  necessary  to  aod 
a  new  quantity  of  the  carbonate  of  soda.  This  salt  a 
used  in  the  arte  for  the  preparation  of  cobalt  blue  fTTic* 
nard's  blue).     It  is  employed  in  medicine. 

Phosphate  of  Uhawiuw.  (Phosphate  d'Urane.)  It 
exists  in  nature  in  small  quantities.  It  is  crystallized  id  ' 
lamellar  clusters.  It  is  of  a  yellow  or  green  colour ;  in 
the  latter  case,  it  contains  copper,  such  as  that  of  Eag. 
land  and  Siberia.  Phillips,  who  analyzed  this  nWnnl 
phosphate,  found  it  composed  of  10  parts  of  phosphoric 
acid,  75  of  the  deutoxide  of  uranium,  and  15  of  water. 

Phosphate  of  Yttria.  The  substance  formerly  tit 
scribed  by  Berzelius  under  the  name  of  Thorina,  hi* 
since  been  ascertained  to  be  a  phosphate  of  yttria. 

Phosphites.  Salts  resulting  from  the  action  of  phos 
phorous  acid,  with  salifiable  bases.  All  the  phosphriw. 
exposed  to  heat,  disengage  phos phurettcd  hydrogen  and 
a  tittle  of  phosphorus,  and  a  phosphate  coloured  by  the  i 
oxide  of  phosphorus  remains.  The  phosphites  thrown 
upon  burning  coals,  produce  a  yellow  flame,  which  is  in- 
tense in  proportion  to  the  quantity  of  acid.  The  phosphite* 
of  potash,  soda,  and  ammonia,  are  excessively  soluble  ; 
it  is  even  impossible  to  crystallize  the  first.  Those  ot 
strontian,  lime,  and  barytes,  can  crystallize  oaly  by  spon- 
taneous evaporation  ;  at  212"  they  separate  into  acids 
phosphites,  and  sub-phosphites.  Gay.Lussac  observed 
that  the  phosphites  could  absorb  oxygen  gas,  and  become 
phosphates,  without  any  particular  change  at  the  point; 
of  saturation.  All  these  sails  are  the  products  of  art , 
they  are  either  obtained  directly,  or  by  double  decompo- 
sition. It  has  been  observed  by  some  chemists,  that  the 
oxides  easily  reducible,  cannot  combine  with  phospho- 
rous acid.     According  to  Berzelius,  in  the  phosphites 
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pf  the  oxygen  of  the  acid  as  2  to  3.    See  Memoirs  b> 
Dulong  and  Gay-Lussac. 

Phosphites  (Hypo.)  Combinations  of  hypo-pboe- 
phoroas  acid  with  bases.  These  salts  hare  been  satd^c 
only  by  Dulong  ;  they  are  acted  apon  by  fire  like  lL»l 
phosphites,  and  like  them  they  disengage  phosphoreae-: 
liydrogen  and  phosphorus,  being  changed  imo  p**«- 
phates  coloured  by  the  oxide  of  phosphorus,  bat  their  t-> 
latile  products  are  more  abundant  than  in  the  phosphze-. 
Upon  burning  coals  they  produce  like  the  paosphces,  i 
yellow  flame.  They  are  so  soluble  that  they  camvtt  i>_ 
crystallized;  they  transform  chlorine  to  hydro-crJor. 
acid  and  possess  the  property  of  reducing  the  sahs  : 
gold  and  silver.  The  hypo-phosphites  are  ail  zut  pr .  - 
ducts  of  art ;  they  are  prepared  by  a  direct  prices*. 

Phosphorus.     (Phospkore*)    (From  :he  Gra&k  y%:< 
light,  and  phero,  I  carry.)     A  solid  body.  wane.  ••-.:£«■ 
times  yellowish  or  reddish.     It  is  flexible,  of  :h*  coc-*>- 
ence  of  wax,  mav  be  cut  with  a  knife,  or  broke s.  i".  • 
fingers.     Its  specific  grainy  is  1-770 ;  a  Im)o.£^4  \i  ll1.' 
and  according  as  it  cools  slowly  or   quickly,  c  uk.£i  ..." 
ferent  shades  from  white  to  black.     Phosphors*  oaj  >•■ 
crystallized  in  little  octoedral  needles.     If  fusee  ix»  a  f  .-a 
with  water,  it  appears  like  a  white  oil ;  and  occupies,  v: 
account  of  its  specific  gravity,  the  lower  part  of  tint  *  *:» 
sel ;  by  shaking  it  in  this  state  until  the  water  it  '»  ~ 
is  converted  into  a  powder  more  or  less  fine.     A:  a  vt.v. 
perature  a  little  more  elevated,  the  phoepboru*  voiat^z** 
by  this  property  chemists  are  able  to  panfv  a  :  t^s  j*  . 
necessary  to  use  a  retort  deprived  of  sur,  as  a  c/au- 
with  the  air  ft  inflames.     To  the  retort  it  adders  a  ivtt>  <  • 
full  of  water  in  order  to  condense  the  phosphorus. 

Light  has  an  important  effect  upon  pbosphoras,  ton. 
ing  it  red  when  exemded  from  all  contact  with  the  a./ 
When  exposed  to  the  sir  phosphorus  becomes  lumm*,» 
and  bums  without  bemg  inflamed,    b  does  not,  at  the 
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dinary  pressure,  burn  in  oxygen  gas  at  a  temperature  be 
low  80"  ;  but  if  the  pressure  is  diminished,  phosphors 
becomes  luminous  in  the  dark,  and  burns.  Nitrogen, 
by  rarefying  the  oxygen  of  the  atmosphere,  acts  like  tbe 
diminution  of  pressure,  and  singularly  favours  combus- 
tion. When  a  small  piece  of  phosphorus  is  burned  on  ■ 
plate  under  a  bell-glass  filled  with  oxygen,  all  the  oiy- 
!i<;ii  is  absorbed  and  solidified  ;  the  sides  of  the  bell-glass 
are  covered  with  phosphoric  acid  ;  and  on  the  plate  re- 
mains a  reddish  substance,  which  is  the  oxide  of  phospho- 
rus. Hydrogen  brought  in  contact  with  phosphorus,  dis- 
solves a  portion  and  changes  it  to  phosphurctted  hydro- 
gen (hydrogene  phosphor^)  ;  some  red  star-like  crystals 
are  deposited,  which  M,  Vogel  regarded  as  the  oxide  of 
phosphorus. 

Phosphorus  forms  combinations  with  most  other  combus- 
lihle  bodies.  It  has  not  been  discovered  pure  in  nature. 
Combined  with  oxygen,  it  enters  into  the  combination  ol 
many  minerals,  and  forms  a  great  part  of  the  animal 
frame ;  united  to  oxygen,  hydrogen,  carbon,  nitrogen,  it 
constitutes  a  part  of  the  nerves  and  brains  of  fish.  Phos- 
phorus is  employed  in  the  arts  for  the  construction  ol' 
phosphoric  matches ;  in  chemistry  for  the  analysis  of  air 
and  the  preparation  of  phosphoric  acid.  Its  use  in  medi- 
cine has  been  attempted,  but  according  to  the  experi- 
ments of  Pelletier  and  others,  it  too  highlv  irritates  (he 
animal  organs.  Phosphorus  was  discovered  by  Brandt. 
an  alchymist,  at  Hamburg.  Scheele  and  G&hn  first 
obtained  from  it  bones. 

Phosphorus  of  BiCDoriN.     See  Nitrate  of  Lime. 

Phosphorus  of  Bologna.     See  Sulphate  nf  Rarytei, 

Phosphobub  of  Homberc      See  Chloride  of  Calcium. 

Phosphttbets.  (Phosphures.)  Combinations  of  phos- 
phorus with  combustible  bodies.  Phosphorus  unites  with 
metallic  combustibles,  and  to  combustible  bodies  non-me- 
tallic.    All  the  metallic  phosphurets  are  brittle,  solid, 
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more  fusible  than  the  metals  they  contain,  when  those 
are  fused  with  difficulty  ;  ia  the  other  case  they  are  less 
fusible  ;  thus,  the  phosphuret  of  iron  is  more  fusible  than 
iron;  while  that  of  tin  or  lead  is  sensibly  less  fusible 
than  lead  or  tin,  taken  in  their  separate  state.  These 
compounds  have  been  but  imperfectly  studied ;  yet  there 
is  reason  to  believe  that  they  are  subject  to  the  same 
laws  of  composition  as  the  sulphurets  ;  of  course  there 
may  be  as  many  phosphurets  of  a  metal  as  there  are  sul- 
phurets and  oxides  of  the  same  metal ;  or,  which  is  the 
same  thing,  a  proto-phosphuret,  in  absorbing  the  quantity 
of  oxygen  proper  to  burn  the  metal  and  phosphorus,  may 
be  changed  into  a  neutral  proto-phosphate.  (Dulong.)  All 
the  phosphurets  are  insipid,  except  those  of  the  alkaline 
metals,  which  decompose  water  of  the  ordinary  tempera- 
ture  ;  some  are  susceptible  of  decomposition  by  fire.  It 
is  probable  that  all  the  phosphurets,  at .  an  elevated  tern- 
perature,  can  obsorb  oxygen  gas  and  become  phosphates. 
The  phosphurets  were  discovered  by  Pelletier ;  they  are 
all  the  products  of  art.  Various  processes  are  used  for 
obtaining  them : 

1st.  Dulong  advises  to  make  phosphorus  in  a  state  of 
vapour  pass  upon  the  metal  heated  to  redness. 

2d.  The  metal  to  be  phosphuretted  is  to  be  minutely 
subdivided  and  melted  if  it  is  fusible ;  if  not  fusible,  the 
metal  should  be  heated  to  redness  and  phosphorus  added 
in  small  proportions ;  one  part  of  the  phosphorus  inflames 
and  the  other  combines  with  the  metal.  Phosphorus  is 
added  until  the  metal  will  absorb  no  more.  When  the 
metal  oxidates  easily  by  heat,  a  little  resin  is  added  in 
order  to  preserve  it  from  contact  with  the  air. 

3d.  A  neutral  phosphate  is  treated  with  lamp-black  in 
a  crucible  lined  with  carbon ;  at  a  high  temperature  the 
carbon  unites  with  the  oxygen  of  the  metal  and  phos- 
phoric acid. 
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4th.  Phospburets  whose  metals  have  little  affinity  fui 
oxygen,  are  prepared  by  passing  a-  current  of  phosphO' 
retted  hydrogen  into  a  solution  of  the  salt. 

Phosphuret  of  Antimony.  (Phosphure  d'Antimoim.) 
White,  of  a  metallic  appearance,  crystallizes  in  liltlr 
cubes.  It  is  very  fusible,  and  decomposes  by  fire.  Ii  ■ 
obtained  by  fusing  antimony  in  a  Hessian  crucible,  anil 
throwing  upon  it  by  degrees  dry  phosphorus.  It  must  b» 
taken  from  the  firo  as  soon  as  the  last  portions  of  phot 
phorue  are  added. 

Phosfhcbkt  of  Arsemc.  (Phosphure  d"  Arsenic.) 
Grayish  black  ;  ii  decomposes  so  easily  that  it  cannot  be 
preserved  except  under  water.  It  is  obtained  by  heating 
under  water  equal  parts  of  phosphorus  and  the  deur. 
oxide  of  arsenic  ;  one  part  of  tlie  phosphorus  absorbs  the 
oxygen  of  the  arsenic  and  passes  to  the  state  of  phos- 
phoric acid,  which  dissolves  in  the  water ;  the  other  part 
of  the  phosphorus  unites  to  the  reduced  metals.  This 
phosphuret  may  be  prepared  by  heating  equal  parts  oi 
phosphorus  and  arsenic  in  a  small  glass  retort. 

Phosphuret  of  Bismuth.  (Phosphure  de  Bismuth.) 
Black,  pulverulent,  decomposes  at  a  moderate  heat.  Ii 
is  obtained  by  decomposing  a  salt  of  bismuth  with  phos- 
phuretted  hydrogen;  it  is  filtered  to  separate  the  pre- 
cipitate,  washed  and  dried  with  a  gentle  heat. 

Phosphuret  of  Cobalt.  (Phosphure  de  Cobalt.) 
Bluish  wliite,  brittle,  more  friable  than  cobalt ;  at  a  high 
temperature  it  absorbs  oxygen  and  becomes  a  phosphate 
of  cobalt.  It  is  obtained  by  strongly  calcining,  in  a  cru- 
cible lined  with  charcoal,  (crevset  brasquf,)  a  mixture  of 
4  parts  of  dry  phosphoric  acid,  4  parts  of  cobalt,  and  half 
a  part  of  charcoal.  It  can  also  be  obtained  by  passing 
the  vapour  of  phosphorus  upon  cobalt  heated  to  red- 

Phosphuret  of  Copper.  (Phosphure  de  Cuivre.) 
White,  brittle,  very  hard  and  brilliant.     When  i 
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to  a  great  heat  in  the  air,  it  produces  a  phosphate  of  cop- 
per.  Dulong  obtained  it  by  passing  vapour  of  phospho- 
rus upon  copper  filings  heated  to  redness  in  a  porcelain 
tube.  That  which  is  prepared  by  throwing  phosphorus 
upon  the  heated  metal  is  not  saturated  with  phosphorus. 

Phosphuret  of  Gold.  (Phospkure  <T  Or.)  Black,  pul- 
verulent, decomposes  at  a  gentle  heat;  it  is  obtained  by 
heating  gold  to  redness  in  a  porcelain  tube,  and  intro- 
ducing the  vapour  of  phosphorus.  Thenard  considers 
this  phosphuret  as  not  saturated,  and  directs  that  a  cur- 
rent of  phosphuretted  hydrogen  shall  be  passed  into  a 
solution  of  the  chloride  of  gold. 

Phosphuret  of  Iodine: .  (Phospkure  d'lode.)  Iodide 
of  phosphorus. 

Phosphuret  of  Iron.  (Phospkure  de  Fer.)  Bluish 
gray,  of  a  granular  fracture,  brittle,  unalterable  by  the 
air,  without  action  upon  the  magnetic  needle ;  decom- 
posable by  nitro-mariatiG  acid  and  charcoal.  It  is  ob- 
tained by  powerfully  heating  4  parts  of  the  phosphate  of 
iron  with  one  of  lamp-black  in  a  crucible  with  charcoal ; 
if  the  charcoal  is  in  excess,  a  mixture  of  the  phosphuret 
and  carburet  of  iron  will  be  obtained ;  this  may  be  sepa- 
rated by  muriatic  acid  which  dissolves  the  latter  without 
attacking  the  former.  It  may  b*e  prepared  by  heating 
iron  to  redness  in  a  porcelain  tube,  and  introducing  the 
vapour  of  phosphorus. 

Phosphuret  of  Lead.  (Phospkure  de  Plomb.)  Bluish 
^hite,  more  brilliant  than  the  metal,  little  ductile,  less 
fusible  than  lead,  decomposable  at  a  high  temperature ; 
the  action  of  the  air  transforms  it  into  the  phosphate  of 
lead.  It  is  prepared  by  throwing  small  pieces  of  phos- 
phorus into  lead  in  a  state  of  fusion. 

Phosphuret  of  Manganese.  (Phospkure  de  Manga- 
nise.)  Brilliant,  very  brittle,  much  more  fusible  than 
manganese ;  without  action  upon  the  air  at  the  ordinary 
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temperature  ;  it  is  obtained  in  the  same  manner  as  tbt 
phosp  buret  of  iron. 

Phospbubet  of  Mercury.  (Pliospkure  de  jtfwciot.) 
Black,  of  little  consistence.  It  decomposes  in  contic 
with  the  air,  diffusing  phosphoric  acid  in  white  vapours. 
[t  is  obtained  by  heating  phosphorus  under  water,  witlt 
the  deutoxide  of  mercury.  Thomson  denies  the  exisl- 
cnce  of  this  phosphuret ;  lie  considers  the  compound  thus 
produced  as  an  intimate  mixture  of  phosphorus  and  mer- 
cury, or  rather  as  the  black  oxida  of  mercury. 

Phosphuret  of  Nickel.  [Phosphurede  Nickel.]  Ifril. 
liant,  brittle,  more  fusible  than  nickel,  crystallizes  in  lit- 
tle annular  prisms  ;  at  an  elevated  temperature  it  is  trans- 
formed into  a  phosphate  of  nickel.  It  is  obtained  by 
passing  the  vapour  of  phosphorus  upon  the  metal  heated 
to  redness,  or  by  decomposing  a  salt  of  nickel  by  pbos 
phuretted  hydrogen. 

Phosphuhet  of  Platina.  {Phosphurede  Platine.)  Of 
a  grayish  white,  very  hard,  brittle,  of  a  granular  texture, 
more  fusible  than  the  metal.  It  decomposes  at  a  high  tem- 
perature. It  is  prepared  by  subjecting  to  an  intense  heat 
S  parts  of  phosphoric  acid  with  8  parts  of  platina  and  1 
part  of  lamp-black.  Mr.  Edmond  Davy  admits  two 
phosphurets  of  platina.  Platina  having  a  great  tendencj 
to  combine  with  phosphorus,  it  follows  that  platina  cruci- 
bles should  not  be  used  for  preparations  containing  ibis 
substance. 

Phosphlret   of  Potassium.     {Phosphure  de   Polos. 
sium.)     Dark  brown,  of  a  sharp  and  caustic  taste  ;  it  is 
easily  reduced  to  powder.     Heated  in  the  air,  it  al 
oxygen  gas  and   becomes  phosphate  of  potash.     It 
composes  water  at  the  ordinary  temperature,  throwing 
phosphu  retted  hydrogen,  which  inflames  spontaneoi 
It  is  obtained  by  heating  phosphorus  and  potassium 
small  retort. 
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Phosphuret  of  Selenium.  (Phapkure  de  Selenium.) 
Herzelius  is  the  only  chemist  who  has  prepared  this  phos- 
phuret. Phosphorus  can  combine  wijh  selenium  in  all 
proportions.  It  is  very  fusible,  has  a  metallic  brilliancy 
and  glassy  fracture ;  water  decomposes  it  into  phosphoric 
acid  and  hydro-selenic  acid. 

Phosphuret  of  Silver.  (Phosphure  dJ Argent.) 
It/Lore  fusible  than  this  metal.  White,  brittle,  granu- 
lar ;  it  decomposes  at  a  high  temperature.  It  is  obtained 
by  throwing  small  pieces  of  phosphorus  upon  filings  of 
silver  heated  to  redness. 

Phosphuret  of  Sodium.  (Phosphure  de  Sonde.)  It 
possesses  all  the  physical  and  chemical  properties  of  the 
phosphuret  of  potassium,  and  is  prepared  in  the  same 
manner. 

Phosphuret  of  Sulphur.  (Phosphure  de  Soufre.) 
Sulphur,  like  selenium,  combines  with  phosphorus  in 
many  proportions,  of  course  it  may  be  supposed  that  the 
phosphuret  of  sulphur  varies  much  in  its  properties; 
sometimes  it  is  liquid,  sometimes  solid,  of  a  yellow  co- 
lour, more  or  less  dark ;  it  is  always  heavier  than  water. 
If  the  temperature  is  but  little  increased,  it  volatilizes ; 
oxygen  gas  decomposes  it  into  sulphurous  and  phospho- 
ric acids,  with  an  elimination  of  light  and  heat ;  it  inflames 
by  contact  with  the  air.  Great  precaution  should  be 
taken  in  the  preparation  of  this  phosphuret,  on  account 
of  danger  from  its  explosion.  To  avoid  this  accident,  the 
substances  should  be  heated  under  water,  having  pre- 
viously moistened  the  flowers  of  sulphur  that  it  may  not 
swim  upon  the  surface  ;  the  heat  is  raised  to  about  140°, 
and  the  mixture  is  stirred  with  a  tube  in  order  to  favour 
the  combination.  Phosphuret  of  sulphur  can  also  be 
prepared  by  melting  phosphorus  in  a  small  glass  tube,  and 
adding  by  degrees  small  bits  of  sulphur ;  it  is  necessary 
to  wait  till  each  fragment  shall  have  combined  before 
adding  another ;  a  slight  noise  like  that  made  by  plung- 
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mg  hot  iron  into  water  gives  notice  that  the  combination 
has  laken  place.*  This  phosphuret  was  discovered  b; 
Margraff,  studied  by  Pclleiier,  Thenard,  Faraday,  art 
manv  other  chemists,  whose  labours  are  recorded  in  the 
Journals  of  Chemistry  and  Physics. 

PnosPHURET  of  Tin.  (Phosphure  d'Etain.)  In  a- 
ternal  appearance  resembling  silver ;  it  separates  tniv 
thin  scales  by  the  action  of  the  hammer ;  when  fused,  h 
crystallizes  like  antimony  into  a  resemblance  of  fen 
leaves  :  at  a  high  temperature  it  absorbs  oxygen  gas  mil 
becomes  a  phosphate  of  tin.  This  phosphate  is  a  Utile 
ductile  ;  for  this  reason  Thenard  regards  it  as  not  sstu. 
rated  by  phosphorus.  It  is  prepared  by  throwing  small 
fragments  of  phosphorus  into  melted  tin.     (PeUetier.) 

Phosphurets  of  Titanium,  of  Tunusted,  and  of  Mo. 
i  \  r.\i\;\ vx.  Scarcely  known;  it  is  only  ascertained  thai 
t  bey  exist. 

Phospihtret  of  Ziwc.  (Phospkure  de  Zinc.)  Bluish 
white,  slightly  malleable,  decomposable  at  a  great  heat. 
It  is  prepared  by  putting  small  fragments  of  phosphorus 
upon  zinc  melted  and  covered  with  resin  to  prevent  its 
oxidation.  A  better  method  of  preparing  it  is  to  decom- 
pose a  salt  of  zinc  by  a  current  of  phosphuretted  hydro- 
gen.    (Pclktier.) 

Photometer.  An  instrument  constructed  by  Leslie, 
be  supposing-that  light,  when  absorbed,  produces  heat. 
One  of  the  bulbs  of  his  differential  thermometer  is 
blackened;  this  when  exposed  to  the  light,  becoming 
warmer  than  the  clear  bulb,  indicates  the  effects  of  the 
depression  of  the  fluid. 

Phtobe.      A   name   formerly   given    to   the   suppi 
base  of  fluoric  acid  ;  it  is  now  called  fluorine. 
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Physiology.  (From  the  Greek  pkusis,  nature,  and 
logos;  a  discourse.)  The  science  which  has  for  its  ob- 
ject the  knowledge  of  the  phenomena  of  organic  bodies. 
Ft  is  -divided  into  vegetable  and  animal  physiology;  che- 
mistry, so  far  as  it  investigates  the  elements  of  organic- 
matter,  is  a  branch  of  physiology. 

Picromel.  (From  the  Greek  jrikros,  bitter,  and  megi, 
honey,  so  called  from  its  peculiar  taste.)  A  substance 
without  colour,  of  the  consistence  of  turpentine,  of  a 
nauseous  smell,  a  sharp,  bitter,  and  sugared  taste,  of  a 
greater  specific  gravity  than  water.  Exposed  to  the  ac- 
tion of  fire,  it  decomposes  and  furnishes  a  few  azotic  pro- 
ducts. It  attracts  moisture  from  the  air  and  is  insoluble 
in  water  and  alcohol ;  it  is  not  precipitated  from  its  solu- 
tion by  the  acetate  of  lead,  infusion  of  nutgalls,  or  the 
alkalies ;  the  sub-acetate  of  lead,  the  salts  of  mercury 
and  iron,  are  the  only  agents  which  precipitate  this  sub- 
stance* Picromel  treated  with  acids  at  a  mild  heat  be- 
come a  viscous  mass,  almost  insoluble  in  water. 

Picromel  exists  in  the  bile  of  man,  the  ox,  and  probably 
in  that  of  all  animals.  It  is  usually  prepared  by  pouring 
into  the  bile  of  the  ox,  neutral  acetate  of  lead,  which  pre* 
cipitates  a  yellow  and  resinous  matter,  and  sulphuric  and 
phosphoric  acids.  The  liquor  contains  all  the  picromel ; 
this  is  filtered  and  mixed  with  the  sub-acetate  of  lead ;  it 
forms  a  flosculous  precipitate  composed  of  the  oxide  of 
lead  and  picromel ;  this  after  being  washed  with  many 
waters  is  dissolved  in  diluted  acetic  acid ;  a  current  of 
sulphuretted  hydrogen  is  passed  into  the  solution;  this 
precipitates  the  metal  in  the  state  of  a  sulphuret ;  it  is 
then  only  necessary  to  filter  and  heat  the  liquor  in  order 
to  vaporize  the  acids,  and  obtain  pure  picromel*  Ac. 
cording  to  Thomson,  this  substance  consists  of 

Carbon,      58*54 
Hydrogen,    1*62 
Oxygen,      4&*65 
It  was  discovered  by  Thenard* 
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Picbotoxine.  Ptcrotoaza.  Solid,  transparent,  bul- 
lion t  ;  crystallizes  in  quadrangular  prisms,  its  taste  iiii 
supportably  bitter.  Submitted  to  the  action  of  fire,  itiett 
like  the  resins ;  it  gives  no  ommoniacnl  products.  Ii 
easily  dissolves  in  alcohol ;  boiling  water  dissolves  ^j  ami 
cold  water  JB  of  it.  it  exists  in  the  fruits  of  the  Mai- 
apermum  coeaihu.  According  to  Orfila  it  is  of  a  nutim 
so  deleterious  that  the  smallest  quantity  will  destroy  aw. 
mal  life. 

Pipebine.  (From  piper,  the  Latin  name  for  pepper.) 
Solid,  transparent,  insoluble  in  cold  water,  hardly  soluble 
in  boiling  water  ;  but  dissolves  in  ether  and  alcohol.  I 
is  procured  by  treating  pulverized  black  pepper  wWi 
boding  alcohol,  filtering  and  evaporating  the  solution  tt 
dryness.  The  brown  mass  resulting  from  the  evaponv 
tlon  is  treated  with  water,  and  the  part  not  dissolved  is 
afterwards  treated  with  boiling  alcohol,  which  dissolves 
all  the  piperine  ;  on  cooling,  it  crystallizes  in  elongates 
prisms.  It  is  purified  by  many  times  repeating  the  pro- 
cess. 

Pipette.  A  glass  bulb  with  which  are  connected  iff" 
little  glass  tubes,  one  of  which  is  bent  and  the  other 
straight.  This  instrument  is  used  for  decanting  liquids;  ik 
straight  end  is  introduced  into  the  liquid ;  at  the  other  eixl 
the  operator  sucks  with  the  mouth,  until  the  bulb  is  nearli 
filled  wilb  the  liquid,  the  aperture  is  then  closed  with  the 
tongue,  the  pipette  is  withdrawn  from  the  liquid  and  its- 
contents  discharged  by  the  straight  tube  into  the  TTll 
destined  to  receive  it. 

Plaster  of  Puns.  See  Sulphate  of  Lime. 
Platina.  (Plafine.)  This  metal  was  so  called  by  the 
Spaniards  from  the  word  plata,  silver,  which  it  resemble* 
in  colour;  or  from  the  river  Plata,  near  which  it  is  found. 
Platinajsasolidmetal  of  a  silvery  whiteness,  very  ductile, 
very  malleable ;  it  is  so.aoft  tbat  it  may  be  cut  with  scissors, 
or  scratched  with  the  nails ;  it  is  unalterable  by  the  air  at 
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fell  temperatures.  It  is  the  heaviest  substance  known  in 
nature ;  its  specific  gravity  is  90-98 ;  it  is  infusible  at  the 
most  intense  heat  of  the  furnace ;  it  has  never  been 
<  fused  but  by  the  gas  blow-pipe.  It  unites  to  metals  and 
forms  alloys ;  among  combustible  non-metallic  bodies,  it 
has  been  combined  only  with  boron,  sulphur,  phosphorus, 
chlorine,  selenium,  and  iodine.  This  metal,  like  palladium, 
possesses  the  property,  when  in  the  spongy  state,  of  in- 
flaming hydrogen  gas  at  the  ordinary  temperature. 

Platina  ore  is  found  in  nature  combined  with  the  four 
new  metals  iridium,  rhodium,  palladium,  and  osmium,  and 
also  iron  and  chromium.  The  ore  of  platina  is  in  flat 
grains  ;  the  largest  piece  of  platina  known,  weighed  one 
pound  and  nine  ounces  :  this  was  discovered  by  a  negro 
slave,  in  the  gold  mines  of  Condoto.  Platina  ore  has 
been  seldom  found  except  in  America.  The  places  where 
it  has  been  most  common  are  Peru,  Carthagena,  and 
Brazil.  Vauquelin  discovered  it  in  silver  ore  from  Spain, 
in  which,  it  constituted  one  tenth  of  the  metal.  - 

Platina  was  first  discovered  by  Wood,  an  assayer  in 
Jamaica,  in  the  year  1741 ;  but  Don  Antonio  Ulboa  first 
described  its. existence,  in  the  narrative  of  his  voyage  to 
Peru,  with  the  French  academicians.  Most  chemists  have 
studied  the  properties  of  this  metal ;  rhodium  and  palla- 
dium were  discovered  in  it  by  Bergmann,  Lavoisier,  dec.  ; 
iridium  was  discovered  in  it  by  Descotik,  and  osmium  by 
Tennant.  Various  processes  for  the  extraction  of  platina 
have  been  described.  Those  who  may  wish  to  learn 
these  methods  are  referred  to  the  works  of  Thenard, 
Vauquelin,  and  Wollaston.  As  the  newly  discovered 
metals  iridium,  rhodium,  dec,  exist  in  the  ore  of  platina, 
the  process  for  obtaining  the  former  are  connected  with 
that  of  extracting  the  latter  metal. 

The  property  of  platina  to  resist  the  most  intense  heat, 
and  the  action  of  the  most  powerful  acids,  renders,  this 
substance  very  precious  in  the  arts ;  in  chemistry  "it  is 
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used  for  retorts,  crucibles,  capsules,  and  iuheB  ;  U  i 
used  for  the  evaporation  of  sulphuric  acid,  &c. ;  but  im 
fortunately  this  metal  is  still  too  rare  to  be  of  use  in  da 
atactic  economy. 

[':  11  vi  u.     See  Lead. 

Plumbago.  (Plombagine.)  {From plumbum,  lead. JAM 
lead.  A  name  given  in  the  arts  to  the  per-carburet  oj 
iron.  It  is  an  ore  of  a  shining  blue  colour,  greasy  to  tit 
touch.  It  is  chiefly  found  in  primitive  rocks.  In  miaer»l« 
gy  it  is  called  graphite.  It  is  used  iu  the  manufactured 
Mack  lead  pencils  and  crayons. 

Pi.iiRAXir.il .  Recently  discovered  by  Osanu. 
obtained  from  platinum,  and  is  a  grayish  coloured  mettl 
It  forms  an  oxide  and  sulphuret ;  its  farther  properties  wt 
not  known. 

Pneumatic.  (From  the  Greek  pneuma,  wind;  relating 
to  air.)    Of,  or  belonging  to  air  or  gas. 

Poison.  (Poison,  French  ;  Venenum,  Latin.)  Thi* 
name  is  given  to  substances  which,  taken  internally  or 
applied  externally,  derange  the  vital  functions,  producing 
serious  accidents,  and  even  death.  We  have  been  care- 
ful in  describing  each  poisonous  substance  to  remark  npo:i 
its  venomous  property,  and  to  point  out  the  principal 
agents  by  wliich  its  presence  may  be  detected.  To  those 
who  would  wish  to  investigate  the  subject  more  fully,  lit 
learned  treatise  on  Toxicology  of  Professor  Orfila  is  par 
ticularly  recommended.* 

Pollenih.  The  pollen  of  tulips  has  been  usee rtaineil 
by  Professor  John,  to  constitute  a  peculiar  substance,  in- 
soluble in  alcohol,  ether,  water,  oil  of  turpentine,  naphtha, 
or  carbonated  and  pure  alkalies ;  it  is  extremely 
bustible,  burning  with  great  rapidity-  and  much  flame,  ami 
hence  used  at  the  theatres  to  imitate  lightning. 

•  Toiicology  intluJea  Iht  siudy  ol 
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&H.YGH&OEFK.  A  red  pulverulent  substance,  of  a  slightly 
Utter  taste,  inodorous,  colouring  the  saliva  yellow.  It  is  a 
little  soluble  in  cold  water,  more  so  in  boiling  water ;  is 
dissolved  by  alcohol  and  ether,  also  by  the  alkalies  and 
fixed  and  volatile  oils.  Exposed  to  heat,  it  acts  like  vegeta- 
ble substances.  Vegetable  acids  dissolve  one  part  of  the 
polychroite  ,*  the  solution,  by  the  addition  of  an  alkali,  pre- 
cipitates ail  the  colouring  matter.  Nitric  acid  gives  it  a 
green  colour,  which  disappears  en  diluting  it  with  water, 
and  re-appears  by  a  new  quantity  of  the  same  acid ;  sul- 
phuric acid  at  first  communicates  to  it  a  blue  colour ;  it 
then  passes  to  a  violet ;  chlorine  entirely  deprives  it  of 
colour.  This  substance  is  obtained  by  treating  the  aque- 
ous extract  of  saffron  with  alcohol  at  104°  ;  evaporating 
three  fourths  of  the  liquor,  mixing  a  little  potash  and  soda. 
in  order  to  separate  the  essential  oil,  pouring  in  acetic 
acid  to  saturate  the  alkali,  and  washing  the  residue  with 
many  waters. 

Pompholix.  A  name  formerly  given  to  the  oxide  of 
zinc.     (See  this  word.) 

Potash.     Protoxide  of  potassium.     (See  this  word.) 

Potash  Vitriolated.  Some  ancient  chemists  gave 
this  name  the  sulphate  of  potflph. 

Potassium.  A  solid  metal,  very  ductile,  lighter  than 
water,  softer  than  wax,  of  a  steel  gray  colour ;  when 
newly  cut,  it  has  great  metallic  brilliancy.  It  tarnishes 
easily  on  exposure  to  the  air,  becomes  bluish,  and  soon 
changes  into  a  white  protoxide  commonly  called  pot- 
ash* When  heated  in  contact  with  oxygen  gas,  the 
absorption  is  instantaneous;  much  caloric  and  light 
are  disengaged,  and  the  result  is  a  deutoxide  of  potas- 
sium. Atmospheric  air,  at  the  ordinary  temperature, 
acts  upon  potassium  like  oxygen  gas ;  but  in  proportion 
as  the  metal  oxidates,  it  absorbs  carbonic  acid  from  the 
air,  and  passes  to  the  state  of  a  proto-carbonate.  Potas- 
sium heated  in -a  small  retort,  with  the  oil  of  naphtha. 
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fuses  at  138°  ;  at  a  temperature  a  little  elevated,  it  nuV 
limes,  diflhsing  green  vapours.  Boron  and  carbon  h»n 
no  effect  upon  potassium ;  it  is  the  same  with  aiirogn, 
in  a  phial  of  which,  notwithstanding  the  combustible  at. 
ture  of  that  metal,  it  may  be  preserved.  There  does  how 
ever  exist  a  combination  of  nitrogen,  ammonia,  and  f» 
tassium. 

If  potassium  is  heated  in  close  vessels  with  a  little 
phosphorus,  the  result  will  he  a  phosphorus  of  a  brown 
chestnut  colour,  easy  to  be  reduced  to  powder,  and  wilJ. 
out  any  metallic  appearance.  Sulphur  acts  upon  poti* 
sium  like  phosphorus,  producing  a  reddish  yellow  si!, 
phur.  Iodine,  sided  by  heat,  unites  to  potassium  withl 
great  elimination  of  light  and  caloric,  producing  a  whilt 
iodide  of  a  pearly  appearance. 

By  moderately  heating  potassium  in  hydrogen  gas,  and 
gently  agitating  it,  a  gray  hydruret  without  a  metallic 
appearance  is  formed.  According  to  M.  Scmenlini,  by. 
drogen  can  unite  lo  this  metal  in  two  other  proportions 
producing  pinto  and  deuto  polassuretted  hydrogen  gases; 
it  is  with  respect  to  these  gases  as  with  the  proto  and 
deuto  phoaphtiretted  hydrogen  ;  Ihe  first  of  them  inflames 
only  at  the  approach  of  a  turning  body,  while  the  second 
inflames  spontaneously  ;  in  both  cases  there  is  a  forma' 
tion  of  water  and  the  protoxide  of  potassium. 

When  potassium  at  the  ordinary  temperature  is  agi- 
tated in  chlorine,  much  caloric  and  light  are  disen- 
gaged ;  the  chlorine  is  solidified,  forming  a  chloride  of 
potassium,  similar  in  all  respects  to  the  saline  compound 
known  as  the  febrifuge  soft  of  Sylvius.  All  the  gaseous 
hydracida  are  with  heat  decomposed  by  potassium ;  ii 
abstracts  their  base  in  order  to  form  a  chloride,  an 
iodide,  or  a  sTilphuret  of  potassium  ;  hydrogen  is  disen- 
gaged.    Potassium  also  decomposes  the  anhydrous*  at 
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gaseous  ackls ;  it  takes  oxygen  from  water,  sometimes 
disengaging  the  base ;  but  with  boracic  acid  it  forms 
boron  and  a  sub-borate  of  potash ;  with  phosphoric  acid 
it  forms  phosphorus  and  the  phosphuretted  protoxide  of 
potassium. 

One  of  the  most  important  properties  of  potassium  is 
the  facility  with  which,  at  the  ordinary  temperature,  it 
decqmposes  water.  If  some  fragments  of  potassium 
are  thrown  into  a  vessel  of  water,  action  immediately 
takes  place,  the  metal  rises  to  the  surface  of  the  water, 
which  decomposes  with  a  slight  explosion.  So  much 
caloric  is  disengaged,  that  the  hydrogen  gas  resulting 
from  the  decomposition  of  the  water  is  inflamed ;  the 
water  which  remains,  contains  the  protoxide  of  potassium 
in  solution. 

We  are  indebted  to  Sir  H.  Davy  for  the  discovery  of 
potassium ;  previously  potash  had  been  considered  as  a 
simple  substance. 

Potassium  may  be  obtained  by  the  following  process  : 
a  piece  of  potash,  having  a  small  cavity  filled  with  mer- 
cury, is  placed  upon  a  metallic  plate  ;  the  positive  pole 
of  the  voltaic  pile  is  brought  in  contact  with  the  plate, 
and  the  negative  with  the  mercury ;  as  soon  as  the  pile 
commences  action,  decomposition  takes  place ;  the  mer- 
cury solidifies ;  it  is  then  put  into  the  oil  of  naphtha  ; 
new  mercury  is  placed  in  the  cavity  of  the  potash ;  the 
potassium  is  separated  from  the  mercury  by  distilling  it 
in  a  very  small  retort  with  the  oil  of  naphtha.  By  this 
process  only  a  very  small  quantity  of  potassium  can  be 
obtained  with  a  great  degree  of  labour.  The  following 
is  a  more  simple  manner  of  obtaining  potassium :  if  a 
thin  piece  of  solid  hydrate  of  potassa  be  placed  between 
two  discs  of  platinum,  connected  with  the  extremities  of 
a  voltaic  apparatus  of  200  double  plates,  four  inches 
square,  it  will  soon  undergo  fusion ;  oxygen  will  sepa- 
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rate  at  the  positive  surface,  and  small  metallic  globules 
will  appear  at  the  negative  surface  ;  these 

Gitv-Lusaac  and  Thenard,  in  1810,  discovered 
expeditious  mode  of  procuring  potassium,  by  heating  iron 
filings  to  whiteness  in  a  curved  gun-barrel,  causing  mettiK 
potash  to  be  slowly  brought  into  contact  with  the  iron,  air 
being  excluded  ;  potassium  is  formed  and  collected  in 
the  cool  pari  of  the  tube.  For  more  particular  direciiun- 
with  respect  to  this  last  process,  the  reader  is  referred  tu 
Thenard's  "  Ttaitt  de  Chimie." 

Potassium  is  employed  in  chemistry  in  order  to  absorl 
oxygen  from  some  bodies  which  cannot  be  deoxidized 
by  any  other  means.  Both  by  analysis  and  synthesis 
potassa  is  proved  to  be  a  compound  of  oxygen,  with  the 
peculiar  inflammable  base  potassium. 

Potassuretted  Hvdkoobs.  {Hydrogens  Poiimit.; 
A  name  given  by  Sementmi  to  a  gas  which  is  obiainei!  b\ 
treating  at  a  high  temperature,  the  hydrated  protoxide  of 
potassium  with  iron  filings,  as  in  the  extraction  of  potas- 
sium. The  existence  of  this  gas  seems  doubtful :  if  it 
does  exist,  it  is  but  ephemeral. 

PoTK>Tiai  Cautery.     Caustic  potash. 

Powdek-     (Pottdre.)     See  Gunpowder. 

Precipitate  White.  (Pred-pit6  Blaric.)  V  rami 
formerly  given  to  a  precipitate  which  was  obtained  bv 
pouring  a  solution  of  common  salt  into  the  nitrate  of  me r- 
cury ;  a  precipitate  was  formed,  which  was  washed,  in 
order  to  separate  the  nitrate  of  soda,  and  the 
sublimate,  which  always  in  a  greater  or  less  quantity, 
formed  during  this  operation.     See  Proto-ehloride  of\ 

Precipitate  PerSe.  Red  Qxide  of  Mercury  by 
Phecipitate  Purple  of  Cabs  i  us.     Chloride  of 
Precipitate  Red.    (Precipite  Rouge.)  A  name 
to  the  deutoxide  of  mercury. 
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Precipitation.  (Preeipitatio,  from  precipita,  to  cast 
down.)  When  two  bodies  are  united,  for  instance,  an 
add  and  an  oxide,  and  a  third  body  is  added  such  as 
an  alkali,  which  has  a  greater  affinity  for  the  acid  than  the 
metallic  oxide  has,  the  consequence  is,  that  the  alkali 
combines  with  the  acid,  and  the  oxide  thus  deserted,  ap- 
pears in  a  separate  state  at  the  bottom  of  the  vessel  in 
which  the  operation  is  performed.  This  decomposition 
is  commonly  known  by  the  name  of  precipitation,  and 
the  substance  that  sinks,  is  named  a  precipitate.  The 
substance,  by  the  addition  of  which  the  phenomenon  is 
produced,  is  denominated  the  precipitant. 

Principles.  (Principia.)  Primary  substances.  Sub- 
stances or  particles  which  are  composed  of  two  or  more 
elements ;  thus  water,  gelatine,  sugar,  fibrine,  dec,  are 
the  principles  of  many  bodies.  These  principles  are 
composed  of  elementary  bodies,  as  oxygen,  hydrogen, 
azote,  dec,  which  are  undecomposable. 

Prussiates.  Before  the  discovery  of  cyanogen,  the 
compounds  which  we  have  described  as  cyanides  and 
hydro-cyanates,  were  termed  prussiates.  They  are  salts 
formed  by  the  union  of  prussic  (hydro-cyanic)  acid,  or 
the  colouring  matter  of  prussian  blue,  with  a  salifiable 
basis. 

Prussic  Acid.     See  Acid  Hydro-Cyanic. 

Prussiive.     Prussic  Gas.     Cyanogen.  (See this  word.) 

Pyrometer.  (From  the  Greek  pur,  fire,  and  metroii 
measure.)  An  instrument  for  measuring  degrees  of 
heat,  to  which  the  thermometer  cannot  be  applied.  The 
most  celebrated  instrument  of  this  kind,  is  Wedge- 
wood's. 

Pvrophobus.  (Pyrophore.)  A  chemical  combination 
which  possesses  the  singular  property  of  inflaming  spon- 
taneously when  in  contact  with  the  air.  It  is  said  to  be 
composed  of  sulphuret  of  potassium,  of  alumine,  and  a 
finely  powdered  carbonate.    It  was  discovered  by  Hoov- 
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berg.  Tthis  chemist  having  been  engaged  in  sow 
analyses  wiih  various  substances,  was  surprised  some 
days  afterwards,  when  on  taking  from  a  cold  retort  the 
caput  morlvum  of  one  of  his  mixtures,  to  see  it  immedi- 
ately take  tire  ;  he  recollected  that  this  residue,  was  thai 
of  a  mixture  of  alum  and  animal  matter  which  he  had  dis- 
tilled. He  repeated  the  process  aud  obtained  the  same 
result.  When  assured  of  his  success,  lie  published  his 
discovery,  which  was  repeated  by  many  chemists.  For 
a  long  time  they  scrupulously  followed  the  process  of 
Homberg;  but  Leinery  demonstrated  thai  for  the  animal 
matter,  sugar,  honey,  farina,  ifec.,  might  be  substituted. 
At  present  pyrophorus  is  prepared  by  mixing  3  parts  of 
alum,  based  on  potash,  with  1  part  of  sugar  or  molasses, 
drying  the  mixture  over  the  fire  in  an  iron  pan,  till  M 
begins  to  burn;  it  must  be  carefully  stirred  during  the 
operation  ;  it  is  then  pulverized,  and  a  phial  or  matrass  i* 
about  three  quarters  filled,  and  covered  with  a  tube  ;  this 
phial  is  placed  in  the  furnace,  gradually  surrou udi.il  with 
burning  charcoal ;  it  is  heated  until  a  blue  flame,  which 
appears  in  the  neck  ot'the  phial,  begins  to  disappear  ;  the 
the  phial  is  then  withdrawn  from  the  furnace 
stopped,  and  left  to  cool.  The  pyrophorus  may  be 
served  a  long  lime  if  kept  from  contact  with  the  air. 
is  well  made,  if  on  pouring  a  very  little  upon  paper  it  ii 
stantly  takes  fire  ;  but  if  it  only  heats  the  paper 
fire  with  difficulty,  it  is  not  good.  Damp  air  favours  ii 
inflammation, 

Pyro-Tahtiiates.  Combinations  of  pyro -tartaric 
with  bases.     These  salts  are  little  known  ;  like    all 
getable    acids,  they  are    decomposable    by    fire 
cannot  support  an  elevated  fetnperature  without  being 
duced  to   their  elements.     The  pyro- tartrates  of 
ammonia.,  lime,  barytes,  and  strontian,  are  very  soluble 
the  first  is  even  deliquescent,  resembling  much  the  acetate 
of  potash,  differing  however   in.   tUU  respect,  that    the 
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latter  is  not  precipitated  by  the  acetate  of  lead,  while  the 
pyro-tartrate  of  potash  produces  with  it  an  abundant  pre* 
cipitate. 
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Quadroxalate  ef  Potash.     See  Add  Oxalate  of 
Potash. 

Quicksilver.     See  Mercury. 

Quinine.     A  muddy  white  substance,  not  crystalline, 
little  soluble  in  boiling  water,  and  still  less  so  in  cold 
water ;  it  is  soluble  in  alcohol  and  ether.     Its  vapour  is- 
that  .of  the  quinquina.     The  essential  and  volatile  oils 
dissolve  a  small  proportion  of  the  quinine.     Exposed  to 
the  action  of  heat  it  fuses  at  194°  ;  if  the  heat  is  continued, 
it  decomposes  like  vegeto -animal  substances  ;  it  under- 
goes no  alteration  by  exposure  to  the  air;  it  possesses 
alkaline  properties,  restores   the   blue  colour  of  litmus 
paper  when  reddened   by  an  acid;  it  saturates  acids, 
producing  white  salts,  which  crystallize  easily.     Quinine 
exists  in  the  yellow,  red,  and  gray  quinquinas,  (peruvian 
bark,)  combined  with  kinic  acid.  In  the  yellow  quinquina 
this  vegetable  alkali  exists  in  the  greatest  abundance. 

Quinine  was  discovered  by  Pelletier  and  Caventon.  It 
is  obtained  by  decomposing  with  heat,  the  sulphate  of 
quinine  by  magnesia ;  the  quinine  is  deposited  and  re- 
mains mixed  with  an  excess  of  magnesia;  it  is  treated 
with  alcohol,  which  dissolves  all  the  quinine  ,*  this  on. 
cooling,  is  precipitated ;  it  is  purified  by  a  second  time 
dissolving  in  alcohol.  According  to  the  analysis  of  Pel  * 
letier,  it  is  composed  of  carbon  75 

Azote         8*45 

Hydrogen  6*66 

Oxygen.    10*43. 
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Radical.  That  which  is  considered  as  constituting 
the  distinguishing  part  of  an  acid  by  its  union  with  tbt 
acidifying  principle,  or  oxygen  which  is  common  lo  all 
acids  ;  thus,  sulphur  is  the  radical  of  the  sulphuric  and 
sulphurous  acids.  It  is  sometimes  called  the  base  of  the 
acid,  but  base  is  a  term  of  more  extensive  application. 

Rancidity.  The  change  which  oils  undergo  by  ex- 
posure  to  the  air. 

The  rancidity  of  oils  is  probably  an  effect  analo- 
gous to  the  oxidation  of  metals.  It  essentially  depend- 
on  the  combination  of  oxygen  with  the  extractive  princi- 
ple, which  is  naturally  united  with  the  oily  principle. 
This  inference  is  proved  by  attending  to  the  process 
used  to  counteract  or  prevent  the  rancidity  of  oils. 

Re-agent.  (Reaetif.)  Synonymous  with  test.  Such 
bodies  arc  termed  re-agents,  as  when  brought  in  contact 
with  other  unknown  bodies,  form  with  them  combinations, 
nhose  characters  serve  to  point  out  the  unknown  body, 
or  at  least,  to  indicate  its  nature.  AJ1  bodies,  simple  ot 
compound,  may  bo  employed  at-  re-agents;  since  all,  when 
simple  can  Ibrni  combinations,  or  when  compound  can  he 
separated  from  their  combinations  to  form  new  ones, 
when  the  sum  of  the  forces  which  retain  them,  is  less 
than  the  sum  of  the  forces  which  tend  to  form  new  com- 
pounds. Although  the  term  re-agent  might  thus  be  applied 
to  all  substances,  its  application  is  usually  confined  to  such 
iis  are  commonly  used  in  chemical  analyses.  Many  ol 
these  substunces  possessing  anulogous  properties,  pro- 
duce singular  effects  with  most  of  the  substances  to 
wHch  they  may  be  presented ;  we  are  to  choose  among 
these,  that  substance  which  has  the  greatest  affinity  for 
the  substance  sought  for,  or  which  forms  with  it  combina- 
tions having  the  greatest  coheswro.     Chhst  circumstances 
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being  equal,  those  re-agents  should  be  selected,  which  are 
the  cheapest,  and  may  be  most  conveniently  employed. 
These  considerations  reduce  chemical  re-agents  to  a  com- 
paratively small  number.  We  shall,  in  this  article,  treat 
only  of  such  as  are  most  commonly  used ;  those  who 
wish  for  more  extensive  information,  are  referred  to  the 
Treatise  on  Re-agents  (Traiti  des  lUactifs)  of  MM.  Che. 
valier  and  Payen.  It  is  from  this  work  that  most  of  ottr 
remarks  on  the  subject  will  be  selected.     ~ 

Acetate  of  copper  (ace'tate  de  cuivre)  precipitates  gold 
from  its  solutions  to  a  metallic  state  ;  it  is  also  employed 
for  ascertaining  the  quantity  of  sulphur  contained  in  mi- 
neral waters. 

Acetate  of  lead  (ace'tate  de  plomb)  forms  with  boracic 
acid  a  borate  insoluble  with  water,  soluble  without  effer- 
vescence in  nitric  acid,  and  fusible  by  the  blow  pipexinto 
a  colourless  glass.  It  precipitates  carbonates  and  sub- 
carbonates  white  ;  the  precipitate  is  heavy,  soluble  with 
effervescence  in  nitric  acid.  It  also  precipitates  phos- 
phates ;  the  precipitates  upon  burning  coals  give  an 
odour  of  phosphorus.  Like  the  acetate  of  copper,  it 
forms  a  sulphuret  in  solutions  containing  sulphur,  and 
can  of  course  be  employed  in  the  analysis  of  mineral 
waters.  It  precipitates  almost  all  colouring  matters. 
It  Serves  to  separate  almost  all  vegetable  acids  which  form 
an  insoluble  salt;  it  precipitates  tartaric  acid  and  does 
not  precipitate  hydro-tartaric  acid.  It  is  employed  for 
ascertaining  the  purity  of  citric  acid  ;  if  the  precipitate 
contains  no  sulphate,  it  will  dissolve  in  acetic  acid.  It 
detects  foreign  colouring  matter  in  wines ;  such  wines  as 
are  coloured  by  the  elder  and  campeachy  wood,  it  preci- 
pitates a  deep  blue  ;  such  as  are  coloured  by  sandal  wood, 
or  the  red  beet,  it  precipitates  red;  and  precipitates 
greenish  gray,  such  as  are  coloured  naturally  by  the 
grape, 
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Tlie  wbacetaitof  lead  is  employed  in  much  the  aamr 
lircumsiancea  asthe  neutral  acetate.  It  precipitates the 
picromel  Iron)  bile  ;  il  precipitates  animal  mucous  mailer 
in  flakes,  and  does  nut  precipitate  gelatine. 

Acetic  acid  is  sometimes  employed  as  a  substitute  for  the 
acetate  ;  it  serves  to  neutralize  certain  salifiable  baa«, 
when  it  is  wished  to  retain  the  sail  in  the  liquid. 

Arsenious  acid,  (nettle  orsettMfie,)  or  the  deuloxide  el' 
arsenic,  precipitates  aul  pi  in  rotted  hydrogen  in  a  yellow 
Eulphuret,  giving  an  odour  of  garlic  when  thrown  upon 
burning  coals.  It  precipitates  lime  water  ;  united  with 
potash,  it  precipitates  (he  solutions  of  copper  green.  All 
its  precipitates  when  thrown  upon  hot  coals  give  IV 
same  garlic-like  odour. 

Carbonic  acid  is  employed  for  delecting  the  quantities 
of  lime,  baryins,  and  strontian,  contained  in  liquors:  aD 
excess  of  this  acid  is  introduced  info  the  liquors  to  be  ex- 
amined, it  is  healed  in  order  lo  precipitate  the  carbonate 
which  is  formed  ;  these  precipitates  dissolve  with  effer- 
vescence innitricacid.  It  precipitates  white  the  sub-ace- 
tate of  lead  and  the  precipitate  immediately  becomes 
black  by  contact  with  an  alkaline  liydro-sulphuret. 

Gallic  acid  colours  the  aolution>«f  iron  ;  its  colour  is 
deep  in  proportion  as  the  iron  is  more  highly  oxidated. 
It  does  not  colour  the  solutious  of  the  protoxides,  unless 
in  contact  with  the  air  at  the  same  time  ;  the  acid  employ- 
ed should  be  in  excess.  It  precipitates  barytes  greenish 
while  ;  does  not  precipitate  strontian.  It  precipitates  the 
solutions  of  titanium  orange  red. 

Hydriodic  acid  precipitates  the  solution  of  platina  wirp 
red. 

Hydro-cUoric  (muriatic)  acid  precipitates  silver  from 
its  solution  in  the  slate  of  a  chloride  insoluble  in  nitric 
acid,  and  soluble  in  ammonia,  it  precipitates  the  solu- 
tions of  the  prolo.saha  of  mercury  ;  and  does  not  preci- 
pitate those  of  the  deuto-salts,  in  which  it  forms  a  deuti 
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chloride  (soluble  corrosive  stibhmate).    It  desccwexs  ft* 

white  vapours  the  presence  of  free 

stance  whatever;  it  is  sufficient  to 

stance,  a  small  take  or  stick  dipped  m  a  sssbbjbs  of 

acid,  in  order  to  perceive  the  kiss  of 

of  ammonia  through  the  hites  of  an  appsnsss  :  by 

monia  also,  the  loss  of  muriatic  acid  assy  be  esjsa**? 

manifested.     This  acid  is  employed  to 

many  metals  upon  which  it  does  not  act. 

Sulphuretted  kgdrogem,  (ayws  isfjianni:  en*L) 
ployed  to  ascertain  the  nature  of  metallic  susfiusM  fcy 
colour  of  hs  precipitates  ;  these  precipitates 
always  sulphurets. 

Thenardf8  Table  of  the  colour  of  yrtekfilaU*  &rw&  zr, 
sulphuretted  hydrogen,  in  mnauir  softcrvaai. 

Salts  of  the  first  two  sections    .     .     .    net  »KtA.^ 
manganese    ......  fa. 

the  protoxide  and  dentoxide  of  iroc  4*. 
peroxide  of  iron     ... 

cerium 

cobalt 4r>. 

titanium        do. 

nickel 4>, 

zinc 

dentoxide  of  tin  (d'eUtm  demu.)  i 
protoxide  of  tin  (<TeUrim  ■  relay,; 

dentoxide  of  arsenic       .     .     »<  *fk*r. 


molybdenum 

cotumbcnm 

antimony  .....    orange. 

uranium 

bismuth       blaekish  bsi/WA 

copper        dark  ***** 
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Then 
colour,  i 


■Salts  of  tellurium        .....     orange  brown. 

lead blackish  brown. 

mercury black. 

silver  (d'argent.)      .     .     .     black. 

palladium 

rhodium 

plalina black. 

gold(d'or.) black. 

iridium 

c  of  those  precipitates  which  are  of  the  HBU 

a  determined  by  other  Irials,  and  in  these  w 
assisted  by  the  knowledge  that  the  metal  must  be  o 
those  which  give  similar  precipitates  with  the  re-agent. 

Nitric  acid  is  frequently  employed  to  separate  the 
metals  little  oxidable  from  those  which  it  can  dissolve, 
in  order  to  distinguish  iron  from  steel ;  it  forms  upon  the 
latter  a  black  spot.  It  precipitates  a  concentrated  solu. 
lion  of  the  arsenite  and  forms  no  precipitate  in  an  equally 
concentrated  solution  of  the  urseniale.  It  entirely  dis- 
solves the  deutoxide  of  mercury,  but  does  not  completely 
dissolve  minium  or  the  red  oxide  of  lead,  leaving  a  brown 
oxide  more  oxygenated  than  the  former.  It  shows  tl 
presence  of  hvdro-sulphuret,  by  precipitating  the  sulphur. 
It  is  employed  in  many  of  the  chemical  experiments 
upon  minerals. 

Oxalic  acid  has  so  great  an  affinity  for  lime  that  it 
takes  it  from  sulphuric  aoid  ;  it  is  therefore  employed  to 
detect  this  substance.  It  is  employed  pure  or  combined 
with  ammonia;  it  is  used  to  separate  many  metals  mixed 
in  solutions.  Among  these  metals  some  form  insoluble 
oxalates,  and  others  soluble  oxalates  ;  as  for  example,  in 
a  mixture  of  iron,  titanium,  and  cobalt,  the  oxalates  of  the 
last  two  are  insoluble.  It  forms  with  barytes  a  soluble 
oxalate  in  an  excess  of  the  acid,  which  is  not  the  case 
i  when  poured  into  wine  which  is  adulter. 
aled  with  lead,  it  gives  a  precipitate  which  when  heat 
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by  a  blow  pipe  in  the  cavity  of  a  piece  of  charcoal  gives 
a  globule  of  metallic  lead. 

Sulphuric  acid  precipitates  the  solutions  of  barytes, 
lead,  and  many  other  substances.  The  precipitate  formed 
-with  solutions  of  lead  gives  with  the  blow  pipe  a  metallic 
globule ;  that  formed  in  solutions  of  barytes  gives  a  yel- 
low flame ;  that  formed  in  solutions  of  strontian  gives  a 
purple  flame.  It  dissolves  indigo  without  discolouring  it, 
but  does  not  act  in  the  same  manner  upon  the  cyanide  of 
iron  (prussian  blue.)  It  points  out  most  of  the  salts 
whose  acids  are  volatile  or  little  soluble. 

Albumen  (albumine)  precipites  in  flakes  the  mercu- 
rial salts  ;  the  precipitate  ought  to  give  by  combustion 
the  mercurial  vapour,  which  is  easily  known  by  the  appli- 
cation of  a  plate  of  copper. 

Alcohol.  This  re-agent  is  employed  almost  as  frequently 
as  water ;  its  use  is  founded  upon  its  property  of  dissolv- 
ing certain  bodies  which  are  insoluble  in  water ;  and 
precipitating  others  by  uniting  with  those  which  held 
them  in  solution  ;  thus  it  is  used  in  all  vegetable  analyses 
to  separate  the  products,  to  dissolve  resinous  matters,  and 
to  separate  certain  salts ;  for  example,  the  acetate  of 
potash  from  the  acetate  of  soda  ;  the  last  is  insoluble  in 
alcohol. 

Starch  (amidon)  shows  the  presence  of  iodine,  with 
which  it  forms  blue  mixtures. 

Ammonia  (ammoniaque)  precipitates  copper  from  its 
solutions,  and  re-dissolves  the  precipitate,  forming  with  it 
a  blue  liquor,  which  soon  covers  with  metallic  copper  a 
plate  of  iron  or  zinc,  that  is  dipped  into  it.  It  precipi- 
tates zinc  white,  redissolves  the  precipitate  ;  it  also  pre- 
cipitates iron  but  does  not  dissolve  the  precipitate  when  it 
is  peroxidated.  It  is  employed  to  separate  iron  from 
manganese ;  these  metals  being  brought  to  the  state  o£ 
chlorides  are  treated  by  this  re-agent,  which  dissolves  the 
manganese  while  the  iron  remains  in  a  solid  state  ;  it  is 
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however  better  as  respects  precision  to  separate  the  tiro 
metals  by  the  succinate  of  ammonia. 

Barytes  (baryte).  The  water  of  barytes  forms  precipi 
tales  in  many  solutions,  but  ia  more  particularly  employed 
to  ascertain  the  presence  of  sulphuric  and  carbonic  acids; 
the  precipitate  formed  by  the  first  of  these  acids  is  inso- 
luble in  an  excess  of  acid,  very  heavy  and  gives  with  the 
blow  pipe  in  the  cavity  of  a  piece  of  charcoal  a  small 
fragment  of  the  sulphuret  of  barium.  The  precipitate 
formed  by  carbonic  acid  is  easily  known  by  nitric  acid. 

Benzoate.  of  ammonia  forms  an  insoluble  benzoafe  nitli 
the  oxide  of  iron,  and  a  soluble  benzoate  with  those  of 
manganese,  nickel,  and  cobalt. 

Borate  of  soda  (borate  de  sonde).  Heated  by  the  blow 
pipe  with  a  metallic  oxide  it  is  coloured  differently  ac- 
cording to  the  nature  of  the  oxide.     It  forms  with  the 
Oxide  of  chrome    ...     an  emerald  green. 
cobalt      .     .     .    deep  blue, 
copper  (cvivre)     bright  green, 
tin  (etuin)   .     .     pale  green, 
iron  (fer)     .     .     bottlegreen  or  yellow, 
manganese  .     .     violet, 
silver  (argent)       yellowish, 
antimony      .     .  do. 

The  sab-borate  of  soda  is  always  employed  id  the 
analyses  of  gases  to  separate  sulphurous  and  muriatic- 
acid,  the  latter  of  which  it  has  the  property  of  absorbing 
Carbonate  of  ammonia  precipitates  the  solution  of  alu- 
uiine,  of  glucina,  and  yttria,  but  an  excess  re-dissolves 
the  last  two  bases  without  attacking  the  alumine. 

Neutral  carbonate  of  potash,  when  poured  into  a  sola- 
tion  containing  magnesia  and  lime,  precipitates  only  tbc 
latter,  if  the  solution  is  cold. 

kSvb-carbonate  of  potash  is  chiefly  employed  with  the 
nub-carbonate  of  soda  to  precipitate  metals  from  their 
gluttons. 
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e  of  the  precipitates 

of  different  metallic  solutions 

oducedbythe  sub-carbonates  of  potash  and  soda: 

tions  of  alwnine     .    . 

white  flakes. 

silver  (argent) 

white,  it  blackens  by  the  action 

of  light  and  sulphuretted  hy- 

drogen. 

barytes  . 

white,  pulverulent,  soluble  in  ni- 

tric acid. 

bismuth     .     . 

white,  blackens  by  sulphuretted 

• 

hydrogen. 

cerium  .    .     . 

granulate,  of  a  silver  whiteness. 

lime  (chaux)  . 

white. 

cobalt    .    .    . 

violet. 

copper  (cuivre)  apple  green. 

iron  (fer)  .    . 

yejlow  or  brown. 

glucina .    .    . 

white.                / 

yttria 

white,  pulverujent. 

manganese 

reddish  white. 

magnesia  . 

white,  light,  flosculous. 

lead  .... 

white,  heavy,  blackens  by  con- 

tact with  sulphuretted  hydro- 

gen. 

strontian 

white,  heavy. 

titanium     .     . 

yellowish  white. 

uranium     .    . 

white. 

zinc  .... 

white. 

zirconium  .    . 

white. 

teat  (chcdeur)  or  caloric  is  much  employed  in  chemi. 
analyses.  When  a  mixture  contains  two  substances  of 
ch  one  at  a  certain  degree  of  heat  is  volatile  and  the 
it  fixed,  it  is  evident  that  it  will  be  sufficient,  in  order 
separate  the  constituent  principles,  to  raise  the  tem- 
ature  of  the  mixture  to  that  degree  which  is  necessary 
olatilize  the  one.  In  other  cases  heat  renders  solu- 
in  certain  mediums  substances  which  are  insoluble  in 
same  medium  without  this  agent,  and  which  can  he 
arated  on  the  cooling  of  the  liquid.  The  vaKoustways 
rhich  bodies  are  aifbcted  by  caloric  as  to  their,  fesion, 
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change  of  colour,  diffusion  of  odours,  volatilization,  colour 
of  their  vapour,  decomposition,  Ace,  often  throw  great 
light  upon  their  nature,  and  sometimes  are  alone  suffi- 
cient to  manifest  their  presence. 

Chlorine  {More)  precipitates  solutions  of  those  hydro- 

»genaied  bodies,  in  which  hydrogen  is  united  to  a  sub- 
stance by  itself  insoluble  in  the  liquid  of  the  solution;  r 
is  the  same  aa  respects  the  gases  with  gaseous  chlorine. 
It  decomposes  most  vegetable  and  animal  substances, 
particularly  colouring  matter,  always  by  uniting  with  their 
hydrogen.  It  precipitates  solutious  of  silver  white  ;  the 
precipitate  which  is  insoluble  in  nitric  acid  and  soluble 
in  ammonia,  is  a  chloride. 

Chromate  of  potash  (chrumate  tie  potasse)  precipitate 
the  solutions  of  lead  yellow  or  orange,  those  of  mercurj 

tred,  and  (hose  n8  silver  purple. 
Cyanide  of  mercury  (cyatturede  mercure).  Its  solution 
precipitates  the  solutions  of  palladium  yellow. 
Distilled  water  is  one  of  the  substances  most  used 
in  analysis.  It  serves  to  dissolve  and  to  separate  soluble 
bodies  from  those  that  are  not  soluble  ;  it  is  used  for 
diluting  solutions,  lo  collect  substances  which  adhere  to 
the  apparatus,  filters,  &c.  Lime  water  (tab  dc  ciuiui) 
demonstrates  by  a  white  precipitate  the  presence  of  car. 
bonic  acid  in  a  liquid  ;  by  a  yellow,  orange,  or  brick 
coloured  precipitate  it  shews  the  presence  of  the  per- 
chloride  of  mercury  (corrosive  sublimate.)  It  precipi- 
tates white,  phosphates,  oxalic  acid,  and  the  oxalates  ;  th( 
appearance  of  the  precipitate,  and  the  manner  in  which 
it  acts  with  caloric,  serve  to  distinguish  it. 

JStlier,  like  distilled  water  and  alcohol,  has  the  property 
of  dissolving  many  bodies,  and  is  particularly  employed  in 
vegetable  analyses  in  order  to  separate  the  different  princi- 
ples ;  it  dissolves  was,  resin,  and  many  other  substances- 

Gelatine   precipitates  tannin    from  its   solutions;    the 
precipitate  is  flaky,  and  collects  in  an  elastic 
also  precipitates  many  mevattvi  acAvWvara. 
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TABLE 

Of  the  precipitates  produced  by  gelatine  in  some  metallic 
solutions*     (According  to  MM.  Payen  and  Chevalier.) 

Muriate  of  gold,  (hydro-chlorate  d'or,)  a  yellowish  preci- 
pitate, abundant,  soluble  by  an  addition  of  water. 
Nitrate  of  silver,  a  milky  precipitate. 
Nitrate  of  mercury,  cheesy  precipitate. 
Per-chloride  of  mercury,  white  precipitate. 
Proto-sulphate  of  iron,  yellow  flakes. 
Per-sulphate  of  iron,  milky  precipitate. 

Hydriodate  of  potash,  or. iodide  of  potassium,  (iodure  de 
potassium,)  precipitates  the  solution  of  lead  a  brilliant 
yellow,  those  of  the  peroxide  of  mercury  red,  those  of 
bismuth  a  chestnut-brown,  and  those  of  silver  yellowish 
white ;  these  precipitates  are  iodides ;  that  of  silver  is 
not  soluble  in  ammonia  as  most  other  combinations  of 
silver  are. 

Muriate  de  barytes  (chlorure  de  barium)  is  employed, 
like  the  nitrate  of  barytes,  to  demonstrate  the  presence 
of  sulphuric  acid. 

Muriate  of  strontian,  or  chloride  of  strontian,  forms  a 
precipitate  with  sulphuric  acid,  and  a  soluble  salt  with 
horacic  acid  ;  it  serves  to  separate  these  two  acids. 

Muriate  of  potash,  or  chloride  of  potassium,  (chlorure  de 
potassium,)  forms  in  the  solution  of  tartaric  acid  a  preci- 
pitate of  cream  of  tartar;  it  does  not  form  a  precipitate 
with  citric  acid  ;  it  is  the  same  with  the  sub-carbonate  of 
potash. 

Muriate  of tin,  or  chloride  of  tin,  (chlorure  d9etain,)  pre- 
cipitates  blue,  solutions  which  contain  molybdic  acid ; 
orange -yellow,  solution  of  platina ;  deep  brown,  those  of 
the  per-chloride  of  mercury  and  the  neutral  solutions  of 
palladium ;  it  forms  with  tannin  a  dirty  white  precipitate. 
Muriate  of  gold,  or  chloride  of  gold,  (chlorure  <Por,) 
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precipitate!  brown  the  solution*  of  the  proto-sulphaie  of 
iron,  also  forms  a  precipitate  with  the  essential  oik. 

Muriate  of  pktiina,  or  chloride  of  platina,  (Morwtit 
pldtine,)  precipitates  yellow  the  neutral  salts  of  potash, 
and  does  not  precipitate  the  neutral  salts  of  soda. 

Cyanide  of  potassium  (cyanure  de  potassium)  is  frequent, 
ly  employed  as  a  re-agent,  and  the  ferro-cyanide  of  the 
same  metal  still  more  so,  in  order  to  ascertain  the  natae 
of  metals  contained  in  solutions ;  they  form  in  these 
solutions  precipitates  differently  coloured. 
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TABLE 


Of  the  colours  of  precipitates  produced  by  the  cyanides  mi 
ferro-cyanides  of  potassium  in  different  metallic  solutions- 


Saline  solutions  of 


Zirconium,     ..... 

Manganese, 

Protoxide  of  iron,    .  - 
Deutoxide  of  iron,   -  - 
Tritoxide  of  iron, 
Tin,     ........ 

Zinc, ..- 

Cadmium,  ...... 

Antimony, - 

Uranium,    --_._- 
Cerium,  ....... 

Cobalt, 

Titanium, 

Bismuth, 

Protoxide  of  copper,    . 
Deutoxide  of  copper,   . 

Nickel, 

Lead, 

Deutoxide  of  mercury, 
Silver, 

Palladium,     .... 

Platina. 

Rhodium. 

Gold 


Colours  of  the  precipitates 
by  the  ferro-cyanide  of 
potassium. 


white  or  clear  yellow, 
white,  ....... 

white,  abundant,  -  . 
sky-blue,  abundant, 
deep  blue,  abundant, 

white, 

white, 

white, 

white, 

blood-red, 

white. 

frasB-gTeen. 
rowmsh  red. 

white, 

white, 

crimson, 

apple. green,  .... 
white. 

white,  . 

white  becomes  blue  by 

the  air. 
olive-green,    .... 


Colours  of  the  precipitate 
produced  by  the  aimpk 
cyanide  of  potassium. 


white, 


dirty  yellow. 

orange,  abundant. 

bluish  green,  abundant 

almost  insensible. 

white. 

white. 

white* 

white. 

yellowish  white. 


white, 
white, 
yellow, 
yellowish  white . 

yellow. 

white,  soluble  in  an  ex 
cess  of  the  cyanide. 


white  at  first,  becomes1 
a  beautiful  yellow. 
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-  Hydrogen  (kydroghie)  is  employed  in  the  -analysis  of 
gases,  in  order  to  born  die  oxygen  which  they  contain, 
and  to  determine  the  quantity. 

Iodine  (iode)  serves  to  show  the  presence  of  starch, 
with  which  it  forms  blue  compounds. 

Metals  possess  a  peculiar  brilliancy  and  a  property  of  ea- 
sily becoming  oxidated  ;  chemists  avail  themselves  of  these 
properties  in  investigating  the  nature  of  substances.  The 
existence  of  sulphuretted  hydrogen  with  metals  is  de- 
tected principally  with  silver ;  upon  a  plate  of  copper 
may  be  discovered  the  presence  of  mercury,  silver,  and 
of  many  other  metals ;  these  are  afterwards  examined 
with  new  re-agents ;  with  a  plate  of  copper  may  be  as- 
certained the  presence  of  iron,  zinc,  gold,  &c.  It  is 
often  sufficient  to  rub  upon  a  clear  metallic  plate  a  pre- 
cipitate which  has  been  obtained  in  order  to  ascertain  its 
nature  by  the  traces  which  it  leaves  upon  the  metal. 
Two  metals,  as  zinc  and  copper  brought  in  contact,  con- 
stitute the  voltaic  pile,  or  galvanic  battery,  which  dis- 
unites the  elements  of  bodies  having  great  cohesion,  or 
whose  elements  have  so  strong  an  affinity  as  to  oppose  a 
separation  by  any  other  chemical  means. 

Nitrate  of  silver  (nitrate  dy  argent)  forms  a  chloride  of 
silver,  white,  heavy,  and  curdled,  in  all  solutions  which 
contain  chlorine,  hydrochloric  acid,  or  chlorides. 
This  precipitate  is  insoluble  in  nitric  acid  and  soluble  in 
ammonia.  It  forms  a  yellow  sub-phosphate  of  silver  in 
solutions  which  contain  phosphoric  acid  and  in  the  phos- 
phates. This  phosphate  gives,  with  the  blow  pipe,  an 
odour  of  garlic  or  phosphorus.  The  nitrate  of  silver 
gives  also  a  fine  yellow  colour  to  liquors  which  contain 
the  oxide  of  arsenic;  but  it  is  very  difficult  when  the 
liquor  contains  little  arsenic,  to  collect  the  precipitate 
which  gives  with  the  blow  pipe  the  garlic  smell  observed 
in  the  phosphates.  It  colours  black,  liquors  which  con- 
tain traces  of  sulphuretted-hydrogen. 
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Nitrate  of  burgles  is  particularly  employed  to  demon- 
Millie  (lie  presence  of  sulphuric  acid  and  the  sulphates. 
Nitrate  of  mercury  (proto)  forms  with  ammonia  a  gnu 
precipitate  which  healed  with  a  little  lime  disengages 
ammoniacal  vapours.  Nitrate  of  potank,  or  saltpetre  is 
employed  for  the  separation  of  arsenic  from  its  combinn- 
tions.  It  is  melted  with  the  substance  containing  awe- 
nic ;  the  whole  is  dissolved  in  water  and  may  be  precipi- 
lated  by  the  nitrate  of  silver,  the  sulphate  of  copper,  sul- 
phuretted hydrogen,  &c.  Nutgallx  [#oix  tie  galle)  ;  an  in- 
fusion of  these  is  chiefly  employed  to  ascertain  the  pre- 
sence of  iron,  solutions  of  which  it  colours  bluish  black. 
wore  intense  in  proportion  as  the  metal  is  more  oxidated 
When  in  the  stale  of  a  protoxide  the  colour  is  visibk 
only  by  agitating  it  in  the  air.  This  infusion  precipitates 
solutions  of  osmium  a  dark  blue  ;  it  precipitates  those  of 
titanium  orange  yellow  ;  those  of  silver  white  :  those  ol 
mercury  orange  ;  and  those  of  uranium  brown. 

Papers  without  sizing,  and  impregnated  with  different 
re-agents  whose  colour  changes  by  various  solutions  into 
which  they  may  be  dipped,  serve  to  indicate  the  nature  ol 
these  solutions;  of  this  kind  are  litmus  paper,  curcuma 
paper,  and  papers  impregnated  with  the  acetate  of  lead, 
the  nitrate  of  silver,  &c.  Per-chloride  of  mercury,  o> 
corrosive  sublimate,  precipitates  lime  water  yellow  and 
ammonia  white  ;  it  forms  with  albumen  a  flaky  precipi 
late,  especially  if  the  liquor  is  heated.  Pieromel  precipi- 
tates white  the  sub-acetate  of  lead,  but  does  not  precipi 
[ate  the  neutral  acetate. 

Potash.  The  aqueous  solution  when  pure,  at  the  tempt 
rature  of  boiling  water,  dissolves  aluminc  to  jelly  and  doe; 
not  dissolve  the  oxide  of  iron  ;  it  forms  in  metallic  solu- 
tions precipitates  of  hydrated  oxides,  differently  coloured; 
it  redissolves  some  when  it  is  used  in  excess. 
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TABLE 

Of  the  colour  of  Precipitates  formed  by  pure  PfUuh  in 
metallic  solutions.  (According  to  MM.  Chevalier  and 
Pay  en.) 

Solution  of  Zirconium,    .     .     .     grayish  white. 


white,  half  transparent. 

white. 

apple  green. 

green. 

red. 

Feddish. 

yellowish  green. 

reddish  white. 

white. 

greenish  white. 


Aluminum,    . 

Magnesium, 

Nickel,     .     . 

Protoxide  of  iron, 

Peroxide  of  iron, 

Gold,  .     .     . 

Uranium, 

Manganese,  . 

Bismuth, 

Cobalt,     .     . ' 

Protoxide  of  mercury,  black. 

Deutoxide  of  mercury,  yellow. 
Succinate  of  ammonia  serves  to  separate  iron  from 
manganese ;  when  poured  into  a  solution  containing  these 
:wo  metals,  and  when  the  iron  is  peroxidated,  it  forms  a 
succinate  of  iron  which  precipitates.  An  excess  of  the 
succinate  must  be  avoided. 

Sulphate  of  copper,  (sulfate  de  cuivre9)  forms  with  the 
irsemtes  a  green  precipitate,  and  with  arseniates  a  bluish 
white  precipitate. 

Proto-sulphate  of  iron  precipitates  gold  from  its  solu- 
tions. 

Persulphate  of  iron  precipitates  blue,  hydro-cyanic 
prussic)  acid  and  the  soluble  cyanides ;  and  black,  the 
solutions  which  contain  gallic  acid. 

Sulphate  of  soda  forms  in  solutions  of  lead  a  white  pre- 
cipitate,  which  dried  and  heated  by  the  blow-pipe  in  the 
cavity  of  a  piece  of  charcoal,  gives  a  metallic  globule. 
Tannin  precipitates  gelatine  and  albumen.       ' 

Infusions  or  tinctures  are  very  useful  as  chemical  tests : 
the  principal  kinds  are  as  fellows ;   litmus  or  turnsol  is 
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reddened  by  an  acid,  and  its  purple  hue  may  be  restored 
by  an  alkali ;  but  it  is  leas  active  than  other  direct  ilk* 
line  n.'sts.  Red  cabbages  and  radishes  tun.ish  as  de.licalt 
tests  for  acids  as  litmus,  and  still  more  so  with  respect  w 
alkalies.  Bratil  wood  gives  a  red  infusion  which  turn 
blue  by  alkalies  and  yellow  by  acids.  Blue  violets  affori 
a  delicate  test  for  the  presence  of.  alkalies  and  acids; 
sirup  of  violets,  being  an  article  used  in  medicine,  it 
sometimes  more  conveniently  obtained,  but  the  simple 
tincture  answers  equally  well.  Turmeric  or  curcuma  it 
a  very  delicate  teat  for  alkalies ;  its  natural  colour  ii 
yellow,  it  is  turned  to  an  orange  red  by  alkalies. 

In  concluding  the  subject  of  re-agents  it  should  bt  [e 
remarked,  that  it  would  not  be  proper  to  pronounce  upon 
the  nature  ot  a  body,  for  example,  of  a  pure  metal,  by 
the  colour  of  (lie  precipitate,  when  only  one  re-agent  bid 
been  employed ;  it  is  necessary  to  repeat  experiments, 
and  not  to  decide  upon  the  nature  of  substances  till  they 
have  been  tested  in  various  ways.  A  profound  know, 
ledge  of  chemistry,  and  especially  much  practice  it 
necessary,  before  analyses  can  be  performed  to  any  ad- 
vantage. 

Realgar.  A  name  formerly  given  to  the  red  sulphu- 
ret  of  arsenic. 

K  n  kiveh,  Receivers  are  chemical  vessels  which  are 
adapted  to  the  necks  or  beaks  of  retorts,  alembics,  and 
other  distillatory  vessels,  to  collect,  receive,  and  contain 
the  products  of  distillation. 

Reduction,  or  Revivification.  This  word  in  its 
most  extensive  sense,  is  applicable  to  all  operations  by 
which  any  substance  is  restored  to  its  natural  state,  or 
what  is  considered  as  such  ;  but  custom  confines  it  to 
operations  by  which  metals  are  restored  to  their  metallic 
state  after  they  have  been  deprived  of  it,  either  by  com- 
bustion, as  the  metallic  oxides,  or  by  the  union  of  some 
heterogeneous  matters  which  disguise  them,  as  fulminaf 
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ng  gold,  luna  cornea,  cinnabar,  and  other  compounds  of 
he  same  kind.  These  reductions  are  also  called  revivi- 
ieations. 

Rbgultts.  Diminutive  of  rex  a  king,  so  called  because 
he  alchemists  expected  to  find  gold,  the  king  of  metals, 
collected  at  the  bottom  of  the  crucjble  after  fusion.  The 
ilchemists  gave,  in  general,  the  name  of  regulus  to  me. 
allic  oxides  reduced  by  means  of  fusion,  because  they 
>xpected  to  find  gold  in  the  metallic  products  which  they 
obtained.  The  chemists  who  succeeded  them  continued 
o  call  thus  their  demi-metals,  such  as  antimony,  arsenic, 
sobalt,  &c. 

Resin.  (Rtsine.)  A  solid  inodorous  substance,  brit- 
le,  semi-transparent,  and  heavier  than  water.  The  resins 
ill  become  negatively  electrified  on  rubbing ;  none  are 
conductors  of  electricity.  Exposed  to  the  action  of  fire, 
they  burn  with  a  yellow  flame  and  much  smoke.  Water 
does  not  dissolve  the  resins;  they. dissolve  very  well  in 
alcohol,  ether,  the  essential  and  fixed  oils,  and  the  waters 
of  potash  and  soda.  All  the  resins  are  unalterable  by 
the  air ;  concentrated  acetic  and  hydro-chloric  acids  dis- 
solve without  decomposing  them ;  they  can  be  precipi- 
tated by  diluting  the  water  of  the  solution. 

It  is  different  with  sulphuric  and  nitric  acids ;  the  first 
easily  dissolves  the  resins,  though  at  the  ordinary  tem- 
perature they  are  little  altered ;  the  solution  is  viscous 
and  transparent,  and  by  the  addition  of  water  it  imme- 
diately precipitates  a  resinous  matter ;  but  if  the  solution 
is  heated  it  becomes  brown,  disengages  much  sulphurous 
gas,  forms  water,  and  deposites  charcoal.  If,  before  be- 
coming entirely  black,  it  is  diluted  with  water  and  the 
precipitate  treated  with  alcohol,  artificial  tannin  is  pro- 
duced. '  Nitric  acid  decomposes  the  resins  with  violence, 
much  gas  is  disengaged ;  the  solution  is  not  affected  by 
water,  and  gives  by  evaporation  a  residue  which  may  be 
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entirely  changed  to  artificial  tannin  by  treating  it  a  teconl 
time  with  nitric  acid. 

The  resins  are  a  vegetable  product ;  they  exude  from 
trees,  through  pores  or  incisions  which  are  made  to  facili- 
tate their  discharge.  They  are  generally  u 
sentiat  oils,  which  give  them  their  peculiai 
render  them  soft.  Some  are  even  fluid  al  the  ordinary 
temperature,  as  turpentine,  dtc. ;  others  are  solid  nnJ 
odorous,  as  the  mastic,  animated  resin,  &c. 

The  resins  are  formed  of  a  great  proportion  of  carbon 
hydrogen,  and  a  small  quantity  of  osygen  ;  none  a 
tain  nitrogen.     Gay.Lussac  and  Thenard  found  in  IOC 
parts  of  the  resin  of  the  pine, 

Carbon,      .     .     75-944, 

Hydrogen,       .     10-719, 

Oxygen,     .     .     13-337. 

Retobt.     A  disiiliing  vessel,  having  for  its  neck  » 

long  bent  cylinder;   from  its  crooked  form   its  name,  re 

tort,  has  been  probably  given.     The  upper  pan  of  i)h 

retort  is  called   the   vault,  the   cylindrical  part   the  ««*. 

Some  retorts  have  an  aperture  at  the  vault  closed  with  s 

glass  stopper,  such  are  called  ttthijalrd  retorts. 

Retorts  are  of  crystal,  glass,  platina,  silver,  iron,  lead, 
porcelain  and  stone. 

Rheine.  Of  a  yellowish  orange  colour,  without  am 
peculiar  smell ;  its  taste  is  slightly  bitter,  and  it  is  soluble 
in  ether  and  alcohol.     It  was  first  observed  by  Vaudin. 

Rhodium.  A  solid  metal,  brittle,  of  a  grayish  white. 
without  action  upon  oxygen  gas  at  any  temperature ; 
specific  gravity  is  11-000.  It  does  not  dissolve  in  anv 
acid,  but  may  be  oxidated  by  strongly  calcining  it  in  a  cru- 
cible with  the  nitrate  of  potash.  It  has  been  c 
with  sulphur  and  some  metals.  It  has  only  I. 
covered  in  (he  ore  of  platina.  and  then  in  v.? 
quantities. 
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&hubarbarin.  A  name  employed  to  denote  the  active 
principle  of  rhubarb. 

Rochelle  Salt.     Tartrate  of  potash. 
Rust.     Red  oxide  of  iron* 


s. 

Saccho  Lactates.  A  name  formerly  given  to  the 
mucates.     See  this  word. 

Safety  Lamp  (Davy's.)     See  Hydrogen* 

Saffron  of  Mars  (Aperitive.)  Ancient  name  for 
the  carbonate  of  iron. 

Saffron  of  Metals.  Preparation  of  antimony.  See 
Orocus  Metallorum. 

Sal  Alembrotu.  Salt  of  wisdom.  A  white,  very  vo- 
latile salt,  obtained  by  subliming  a  mixture  o£  equal  parts 
of  the  deuto-chloride  of  mercury  and  the  muriate  of  am- 
monia. 

Sal  Ammoniac.  Muriate  of  ammonia.  So  called 
because  it  was  found  near  the  temple  of  Jupiter  Amnion. 

Sal  Ammoniac  of  Glauber.     Sulphate  of  ammonia. 

Sal  Glauberi.     Sulphate  of  soda,or  Glauber's  salts. 

Sal  Gemme.     Native  muriate  of  soda. 

Sal  Martis.  Salt  of  mars.  Green  sulphate  of 
iron. 

Sal  Plantarum.  Salt  of  plants.  Sub-carbonate 
of  potash. 

Sal  Saturni.     Salt  of  Saturn.     Acetate  of  lead. 

Sal  Tartari.     Salt  of  tartar.     Tartaric  acid. 

Sal  Veoetabilis.  Salt  of  vegetables.  Tartrate  of 
potash. 

Sal  Volatile.  Volatile  salt.  Aromatic  spirit  of 
ammonia. 

Salifiable.  Having  the  property  of  forming  a  salt. 
The  alkalies,  and  those  earths,  and  metallic  oxides,  which 
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have  the  power  of  neutralizing  entirely,  or  in  pin,  «mi 
producing  salts,  are  called  salifiable  bases. 

Saline.     (From  sal,  salt.)     Of  a  salt  nature. 

Saltpetre.     Nitrate  of  potash.     (See  this  word.) 

Salts.  (Set*.  In  Latiu,  SuL )  Salts  are  the  result 
uf  the  combination  of  acids  with  salifiable  bases.  Tlw 
ancients  understood  the  word  salt  in  a  very  limited  sens*; 
us  including  only  such  crystalline  substances  which,  like 
i:ommonsalt,  (chloride  of  sodium,)  were  more  or  less  sapid' 
and  of  course  soluble  in  water.  Chemists  at  present 
comprehend  under  the  name  of  salts  the  immense  number 
of  combinations  which  can  take  place  between  all  the 
acids  nnd  all  the  metallic  oxides ;  as  between  ammonia 
and  vegetable  salifiable  bases.  As  there  are  certain 
oxides  which  sometimes  perform  the  part  of  an  acid, 
sometimes  that  of  an  oxide;  and  as  this  case  is  very 
common  in  the  natural  combinations  which  oxides  form 
among  themselves,  it  follows  that  in  certain  salts  we  re- 
gard as  acid  the  principle  which  goes  to  the  positive  pole 
of  the  voltaic  pile  ;  thus  the  oxides  of  gold  form  salts  with 
some  acids  and  combine  equally  with  potash,  with  which 
they  perform  the  part  of  an  acid,  forming  saline  com- 
pounds called  orates. 

The  formation  of  salts  is  in  genera!  easy  in  proportion 
lo  the  degree  of  affinity  which  the  metal  of  the  oxide  ha> 
for  oxygen  ;  now  the  oxide  in  a  protoxide  being  retained 
more  strongly  than  that  in  a  tritoxide  or  a  deutoxide,  il 
follows  that  the  protoxides  unite  to  acids  more  easily  than 
the  oxides  which  are  more  highly  oxidated. 

Salts  may  exist  with  excess  of  base,  with  excess  of 
acid,  or  they  may  be  composed  in  such  a  proportion  that 
the  quantity  of  the  acid  completely  neutralizes  the  quan- 
tity of  the  base  ;  the  last  are  called  neutral  salts,  the 
second  acid  salts,  and  the  first  sub-salts.  (See  Nomencla- 
ture Chemical.)  A  salt  is  commonly  considered  as  neu- 
tral when  it  has  no  action  upon  vegetable  colours  :  but 
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this  rule  is  not  general,  as  whenever  the  acid  of  a  salt 
has  little  affinity  for  the  base,  the  salt,  although  neutral, 
is  seldom  without  action  upon  colours.  It  cannot  then 
be  affirmed  that  a  salt  is  neutral  until  its  composition  is 
known. 

The  salts  have  been  divided  into  genera  and  species ; 
in  attempting  to  study  them  without  order,  we  should  be- 
come confused  in  their  great  variety  of  characters  and 
properties.  Many  useful  classifications  of  these  sub- 
stances have  been  made.  Fourcroy  divides  the  salts  into 
genera  according  to  the  acids  which  compose  them ;  thus 
he  named  sulphates  (sulfates)  all  the  combinations  of  sul- 
phur with  salifiable  bases,  dec. ;  he  designated  the  spe- 
cies by  adding  to  the  name  of  the  genus  the  name  of  the 
base  with  which  the  salt  was  formed ;  thus  he  gave  the 
name  sulphate  of  iron  (sulfate  defer)  to  the  combination 
of  sulphuric  acid  with  the  oxide  of  iron.  Thomson  on 
the  contrary  took  for  the  genera  the  name  of  the  base, 
and  for  the  species  the  name  of  the  acid ;  thus  instead  of 
the  term  sulphate  of  iron  he  used  iron  sulphated.  This 
last  classification  has  been  rejected  except  in  rainera- 
logy ;  and  perhaps  even  here  ought  to  be  abandoned  on 
account  of  the  analogous  crystallographical  characters  pre* 
sented  by  each  series  of  salts  containing  the  same  acid. 

One  of  the  principal  reasons  for  preferring  Fourcroy's 
classification  is  the  composition  of  the  salts  which  are 
formed  by  the  same  acid.  All  the  salts  of  the  same  ge- 
nera, at  the  same  point  of  saturation,  contain  such  pro* 
portions  of  the  acid  and  the  oxide  that  the  quantity  of 
oxygen  and  of  the  oxide  is  in  proportion  to  the  quan- 
tity of  the  acid,  and  often  to  the  quantity  of  the  oxygen 
of  the  acid.  As  a  result  of  this  law,  the  quantities  of 
the  salifiable  base  which  unite  to  an  acid  to  form  one  ge- 
nus of  salts  are  in  the  same  proportion  as  those  which 
finite  to  another  acid  to  form  another  genus  of  salts ;  of 
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course  in  mixing  two  neutral  salts  capable  of  being 

composed,  the  result  is  new  salts,  which  are  also 

Thus  the  composition  of  a  salt  of  any  particular 
heing  known,  it  becomes  easy  to  calculate  the  compwi- 
tion  of  all  the  other  salts  of  this  genus  by  knowiag  tW 
composition  of  their  oxides ;  and  if  the  quantity  of  *ai 
and  oxide  which  constitute  a  salt  are  known,  it  is  easy* 
calculate  the  quantity  of  oxygen  contained  in  that  quan- 
tity  of  oxide.  It  is  in  this  way  that  chemists  are  ablet* 
|udge  of  the  composition  of  the  oxides  of  magnesium,  «f 
zirconium,  of  aluminum,  &c,  although  they  have  new 
been  able  to  obtain  their  metals.  It  is  according  to  these 
laws  and  the  knowledge  of  the  composition  of  a  sail,  thai 
a  decision  can  be  made  witli  respect  to  its  being  neutral, 
although  it  reddens  litmus  or  greens  llio  infusion  of  vio- 
lets. The  physical  characters  of  the  salts  are  very  va- 
riable, and  their  chemical  characters  are  not  less  ta; 
some  general  properties  may  however  be  pointed  out. 

If  sails  are  exposed  to  the  action  of  caloric,  whose 
acids  are  not  volatile,  and  which  have  much  affinity  fin 
the  bases,  they  experience  no  alteration  ;  most  of  the 
others  are  decomposed ;  many  volatilize ;  almost  all 
melt  at  first  in  their  water  of  crystallization,  and  after- 
wards experience  (he  igneous  fusion.  If  exposed  to  Hm 
air,  some  attract  moisture  and  liquefy;  others,  on  hV 
contrary,  part  with  their  water  of  crystallization  and  be- 
come efflorescent;  the  greatest  pan  experience  no  alte. 

In  considering  the  action  of  water  upon  salts,  thci 
might  be  divided  into  two  grand  divisions,  viz.,  soluble  ami 
insoluble;  but  it  would  be  impossible  to  define  then 
lioundaries  ;  indeed,  strictly  speaking,  few  salts  are  al- 
solulely  insoluble,  since  all  arc  more  soluble  in  hot  than 
in  cold  water,  and  many  can  be  crystallized  on  cooling- 
Water  which  is  saturated  with  one  salt  can  still  dissolve 
others,  but  in  a  smaller  quantity  ;  this  property  hi 
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applied  to  the  purification  of  some  salts.  All  the  salts 
based  upon  potash,  soda,  and  ammonia,  are  soluble  in 
water.  It  is  the  same  with  all  the  acid  salts,  except  in  a 
few  cases ;  as  the  tartrates,  which,  being  soluble  in  the 
neutral,  are  less  so  in  the  acid  state.  Their  solubility  de- 
pends much  on  their  cohesion,  which  often  neutralizes  in 
a  degree  their  affinity  for  water* 

If  into  a  saline  solution  is  plunged  a  metal  which  has 
more  affinity  for  oxygen  than  the  metal  which  the  salt 
contains,  there  will  be  a  decomposition,  and  the  latter 
metal  will  be  substituted  for  the  other,  which  will  be  de- 
posited on  its  surface.  By  the  contact  of  the  two  metals 
is  thus  formed  an  element  of  the  voltaic  pile,  which  ac- 
celerates the  decomposition. 

Acids  often  decompose  salts  to  unite  with  their  bases  ; 
the  other  acid  is  then  left  free ;  this  action  will  take  place 
at  the  ordinary  temperature  if  the  acid  employed  is  much 
stronger  than  the  salt.  At  an  elevated  temperature  a 
decomposition  will  always  take  place  whenever  the  acid 
employed  is  undecomposable  and  not  volatile  at  that  tem- 
perature, while  the  acid  of  the  salt  employed  possesses 
opposite  qualities ;  that  is,  when  it  may  at  a  high  tempe- 
rature be  decomposed  or  volatilized.  If  an  hydracid  is 
employed  and  decomposition  takes  place,  the  salt  will 
not  only  be  decomposed,  but  the  acid  employed,  and  the 
oxide  of  the  salt  will  also  be  decomposed,  producing  wa- 
ter, a  chloride,  iodide,  &c,  according  as  hydro-chloric, 
hydriodic  acids,  &c,  have  been  employed. 

When  into  a  saline  solution  is  poured  a  solution  of 
another  salt,  and  an  insoluble  salt  is  formed,  the  decora* 
position  takes  place  immediately ;  but  if  the  two  salts  are 
soluble,  the  decomposition  does  not  take  place;  or  at 
least  is  not  apparent  until  the  liquor  is  evaporated.  Then 
the  less  soluble  salt  will  first  form  and  crystallize ;  but 
during  the  course  of  the  operation  it  may  happen  that 
another  salt  will  be  deposited,  whose  crystallization  would 
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require  n  different  temperature,  and  thus  salts  ot'  a  dil- 
lerent  kind  would  be  obtained.  Certain  insoluble  sails 
may  also  be  decomposed  by  soluble  salts,  but  the  resuli 
will  always  be  an  insoluble  salt.  The  action  will  con- 
tinue until  the  degree  ot*  saturation  of  the  liquids  is  in 
^  equilibrium  with  the  force  of  cohesion  ot"  the  insoluble 
salt;  of  course  this  decomposition  does  not  depend  upon 
ihe  general  laws  of  composition,  which  govern  the  soluble 

There  are  in  nature  many  salts ;  the  insoluble  are 
most  abundant :  sometimes  they  are  deposited  in  exten- 
sive beds,  as  the  sulphate  of  lime,  (gypsiim);  sometimes 
ihey  form  whole  mountains,  as  limestone,  (cartmtale  of 
limr,)  phosphate  of  lime,  &c.  :  sometimes  they  are  found 
in  veins,  as  the  sulphate  of  barytes,  phosphate  of  lead, 
carbonate  of  copper,  &c.  Such  as  are  soluble  M 
found  in  an  efflorescent  state,  as  alum,  the  nitrate  of  pot- 
ash, (saltpetre,)  and  carbonate  of  soda  ;  or  in  solution  in 
water,  as  the  sulphate  of  soda,  magnesia,  iron,  copper. 
&c.  Salts  are  obtained  by  various  processes ;  the  four 
following  are  the  principal : 

1st,  By  combining  directly  with  acids,  oxides,  or  the 
sub -carbon  ales ;  when  sub-carbonates  are  employed, 
there  is  usually  an  effervescence  and  disengagement  of 
caloric.  2d.  By  treating  metals  with  acids ;  it  is  neces- 
sary to  employ  acids  so  diluted  that  the  salt  can  dissolve 
as  fast  as  it  forms.  3d.  When  they  are  insoluble,  they 
are  obtained  by  double  decomposition.  4th.  When  they 
are  sub-salts,  as  they  arc  usually  insoluble,  they  may  b 
procured  by  carefully  pouring  into  the  solution  o 
iral  salt  a  small  quantity  of  potash  or  soda. 

Salts  Acid.     Salts,  with  excess  of  acid.     Se 

Salts  Double.  The  double  salts  generally  resulr 
from  the  union  of  two  bases  with  an  acid ;  these  were 
formerly  called  triple  salts.  All  the  salts  possess  tin- 
power  of  uniting  to  form  double  salts ;  but  those  whicl, 
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tend  more  especially  to  this  are  the  ammoniacal  salts ; 
next  those  based  upon  potash  and  soda.  Almost  all  the 
double  salts  contain  one  of  these  three  bases ;  they  arc 
usually  less  soluble  than  the  salts  which  constitute  them  ; 
and  the  quantities  of  oxygen  of  the  two  bases  are  always 
in  simple  ratio  between  them. 

Salt  Common.  (Sel  Gemme,  French.  Sal  Gemma* 
Latin.)  The  chemical  name  for  common  salt  was 
formerly  muriate  of  soda.  After  the  discovery  of  chlorine, 
it  was  termed  the  hydro-chlorate  of  soda;  but  since, 
potash,  soda,  &c,  by  the  discovery  of  Sir  H.  Davy,  are 
found  to  contain  a  metallic  base,  we  must  again  change 
the  name  of  common  salt  to  that  of  chloride  of  sodium, 
(chlorure  de  sodium).  This  substance  is  found  in  masses 
in  the  bosom  of  the  earth,  and  then  called  rock  salt.  Its 
colours  are  sometimes  very  brilliant,  owing  to  the  various 
substances  with  which  it  is  found  combined ;  it  is  always 
transparent,  and  received  its  ancient  name  of  gem,  on  ac- 
count of  its  resemblance  to  precious  stones.  It  is  usually 
found  associated  with  sulphate  of  lime  and  argillite.  It  is 
sometimes  obtained  from  mines  in  a  pure  state ;  when 
mixed  with  any  foreign  substance,  it  is  purified  by  being 
placed  in  pits,  and  saturated  with  water ;  the  water  is  then 
drawn  out  by  means  of  a  pump,  and  evaporated.  Much 
of  the  salt  of  commerce  is  obtained  from  the  evaporation 
of  natural  waters,  which  contain  the  chloride  of  soda  in 
solution. 

Salts  of  Epsom.  Sulphate  of  magnesia.  In  com- 
merce  this  name  is  often  falsely  applied  to  the  sulphate 
of  soda  whose  crystallization  has  been  disturbed.  It  is 
easy  to  distinguish  them,  by  pouring  into  their  solution,  a 
small  quantity  of  potash  or  soda,  which  produces  no 
action  in  the  true*  Epsom  salts. 

Salt  of  Lemons.     Super-oxalate  of  potash. 

Salt  Mabtwb.     See  Salts.     Chloride  of  sodium. 

S  alt  of  Nxtrb.    SaU-petre.    Nitrate  of  potash « . 
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Salt  of  Opium.     Narcoline. 

Salts  of  Rochellu.     Roctette    salts.      Tartrate   of 

did  soda. 
Salt  of  Soda.     (Set  de  Soude.)     Sub-carbonate  df 

Salt  of  Sorrel.     Acid  oxalate  of  potash. 

SAiTof  Tautar.      Name   given  (o   the  sub-carbonilc 

potash,  and  sometimes  to  the  acid  tartrate  of  potash. 

Bajtmljhb.     The  colouring  matter  of  the  red  sandal 

,     This  wood  is  obtained  in  the  East  Indies,  and  in 

of  the  South  sea  islands  ;  it  is  the  product  of  a  plan' 

i  generic  name  is  Santa/urn,  derived  from  the  Arabic 

ood  zandal ;  in  French  the  word  is  called  santal ;  in  Ed- 

sandal,  and  sometimes  Saunders  wood.   According  l(> 

illetier,  this  is  a  red  solid  substance  ;  it  fuses  when  a- 

sed  to  a  heat  of  more  than  212°,  decomposing  like  resins, 

which  in  many  respects,  it  bears  o  resemblance.     It 

scarcely  dissolves  in  water,  but  is  very  soluble  in  alcohol, 

ether,  acetic  acid,  solutions  of  potash,  soda,  and  ammonia. 

Chlorine  discolours   it,    and  converts  it  into  a   yellow 

matter,  which  retains    muriatic    acid.     Sulphuric    acid 

chars  it.     Most  of  the  sails  poured  into  alcoholic  solu- 

lion,  produce  colon  red  precipitates.    Santaline  is  obtained 

liy  treating  successively  powdered  red  sandal  wood,  with 

boiling  alcohol  ;  on  evaporating  the  alcohol,  the  stuitalinn 

■-  obtained  pure. 

Saponification.  (From  Sapo,  soap.)  Our  article  on 
this  subject  will  be  extracted  chiefly  from  the  researches 
ofChevreul,  into  the  nature  of  fat  substances;  until  the 
investigation  of  this  laborious  and  learned  chemist,  very 
little  was  known  upon  the  subject.  By  the  term  saponi- 
fication is  to  be  understood  the  changes  which  fat  sub. 
stances  experience  in  their  equilibriums,  by  the  action  of 
an  alkali.  This  equilibrium  being  destroyed,  the  ele- 
ments of  these  substances  combine  in  oilier  proportions, 
giving  rise  to  acids  which  combine  with  the  adjacent 
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alkalies,  and  form  real  salts.  There  is  also  the  formation 
of  a  peculiar  substance,  not  acid,  called  glycerine.  (Sec 
this  word.) 

Two  principal  causes  thus  concur  to  produce  saponifi- 
cation. 1st.  The  influence  of  an  alkali.  2d.  The  nature 
of  a  fat  substance,  of  which  the  one  of  its  elements, 
having  a  strong  affinity  for  salifiable  bases,  shall  consti- 
tute as  much  as  half  the  fat  substance.  It  may  be  easily 
conceived  that  fat  substances  exist  which  do  not  contain 
sufficient  oxygen  to  permit  the  formation  of  an  acid,  and 
therefore,  that  with  them  the  process  of  saponification 
cannot  take  place;  this  is  the  case  with  cholesterine. 
Fat  substances  then  will  saponify  better  in  proportion  as 
their  compounds  contain  acid  principles.  This  may  be 
observed  in  stearine,  elaine,  (ol£ine>)  phocenine,  and 
butyrine,  in  which  acids  constitute  at  least  92  parts  in 
100,  while  glycerine  makes  up  the  remainder  of  the  mass. 
Potash,  soda,  barytes,  strontian,  lime,  and  the  yellow 
oxide  of  lead,  convert  the  fat  of  pork  into  stearic,  mar- 
garitic,  and  oleic  acids,  and  glycerine. 

It  is  remarkable  that  the  oxides  of  ziiic  and  lead,  which 
are  insoluble  in  water,  and  give  rise  to  compounds 
equally  insoluble,  produce  the  same  results  as  potash  and 
soda,  which  proves  that  they  have  a  very  strong  alkaline 
power.  In  considering  saponification  in  a  general  manner, 
it  will  be  seen  that  the  preparation  of  plaster  with  litharge 
is  a  real  process  of  saponification.  It  is  remarkable  that 
magnesia,  which  exhibits  in  most  respects  strong  alkaline 
properties,  seems  to  change  grease  into  soap,  with  much 
more  difficulty  than  the  oxides  of  lead  and  zinc,  which 
appear  much  less  alkaline  than  this  salifiable  base  ;  but 
if  magnesia  saponifies  grease  very  slowly,  it  presents 
before  completing  the  saponification,  the  phenomenon 
of  a  base ,  which  contracts  with  a  fat  not  acid,  such  a 
union  as  to  give  rise  to  a  homogenious  compound,  from 
which  the  fat  cannot  be  insulated  even  on  exposure  to 
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boiling  water,  although  in  this  circumstance  two  caua 
lend  to  produce  a  separation  ;  1st,  the  difference  of  di 
shy ;  ad,  die  facility  with  which  magnesia  in  a  pure  stall.' 
imbibes  water.  Alumiue  adheres  to  the  grease  lee< 
closely  ;   it  La  separated  by  boiling  water. 

The  salifiable  bases  have  then  three  ways  of  acting 
upon  grease:  1st,  they  convert  it  into  glycerine,  stearic, 
margaritie,  and  oleic  acids  ;  such  are  potash,  soda,  ki- 
rytes,  strontian,  lime,  the  oxides  of  lead  and  zinc,  mag- 
riesia,  and  ammonia,  the  last  two  act  very  slowly;  3d,  they 
contract  a  union,  or  rather  an  adhesion,  with  grease, 
without  its  undergoing  any  change,  as  has  been  observed 
with  respect  to  magnesia  before  saponification ;  3d,  they 
form  no  sensible  union  ;  such  are  the  bases  which,  hav- 
ing been  carefully  mixed  with  grease,  separate  when 
the  mixture  is  put  into  boiling  water.  (Chevreul's  Re- 
searches  into  tie  nature  of  fat  substances.) 

Saturation,  a  substance  is  said  to  be  saturated 
>vith  another  substance  when  it  will  dissolve  no  more  of 
t.  The  degree  of  saturation  varies  by  caloric  which 
separates  the  molecules,  mid  pressure  which  brings  them 
nearer.  Thus  water  which  would  be  saturated  by  any 
particular  salt  at  the  common  temperature,  would  not  b< 
o  at  a  more  elevated  temperature,  because  the  molecule 
eing  thus  separated  would  admit  those  of  the  salt  to  p; 
n  between  them.  The  capacity  of  saturation  ihor. 
creases  in  proportion  as  the  substance  is  heated.    There 

a  few  solid  bodies  which  form  an  exception  to 
rule.  Common  salt  (chloride  of  sodium)  does  not  a 
bly  dissolve  in  a  greater  quantity  of  hot  than  cold  water 
lime  is  precipitated  by  healing  water  with  which  it  i 
saturated.  Pressure  produces  in  solid  bodies  an  ii 
effect  to  that  of  caloric,  hut  in  the  gases  it  increases  tl 
capacity  of  saturation.  Thus  water,  which  at  the  ordi- 
avy  temperature  and  under  the  ordinary  pressure,  would 
<*  saturated  by  a  volume  of  gas  equal  to  its  own.  would 
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be  able  by  a  strong  pressure  or  by  lowering  the  tern- 
patatnre  (if  it  did  not  congeal)  to  dissolve  a  much  greater 
quantity  of  gas,  and  to  contain  2,  3,  4,  5,  or  more  times, 
its  volume.     See  Attraction. 

Satubn.  A  name  given  by  the  ancient  chemists  to 
lead,  in  allusion  to  Saturn,  who  devoured  his  children, 
because  lead  combines  with  various  metals,  or  devours 
them. 

Savons.     See  Soaps. 

Savonule.  (Saponule.)  A  name  given  to  combina- 
tions of  the  essential  oils  with  salifiable  bases ;  these 
combinations  have  been  little  studied ;  they  are  very  fee- 
ble and  cannot  take  place  but  with  the  most  energetic 
salifiable  bases. 

Sjbbates.  They  are  little  known.  Those  of  potash, 
soda,  and  ammonia,  are  soluble.  Their  solution  is  de- 
composed by  most  strong  acids,  which  precipitate  the 
sebacic  acid.  The  sebates  of  lead, ^mercury,  silver,  and 
probably  of  most  other  metals,  are  not  soluble  in  water. 

Seleniates.  According  to  Berzelius,  it  appears  that 
selenic  acid  can  combine  in  four  proportions  with  salifia- 
ble bases,  forming  neutral  seleniates,  acidulated  seleniates, 
acid  seleniates,  and  seleniates  with  an  excess  of  base*  In 
the  neutral  seleniates  the  quantity  of  the  oxygen  of  the 
oxide  is  to  the  quantity  of  the  oxygen  of  the  acid  in  the 
proportion  of  1  to  2,  and  to  the  quantity  of  acid  as  1  to 
6*959.  The  acidulated  seleniates,  or  bi-seleniates,  con- 
tain twice  as  much  acid ;  the  acid  seleniates,  or  quadri-se- 
leniates,  contain  4  times  as  much  acid  as  the  neutral  sele- 
niates. The  composition  of  the  sub-seleniates  is  not  known. 

The  seleniates  are  not  decomposed  by  the  action  of 
fire,  except  when  heated  with  a  combustible  body.  The 
different  combinations  of  selenic  acid  with  potash,  soda, 
and  ammonia,  are  soluble  in  water ;  the  other  seleniates 
are  not  soluble,  but  become  so  by  an  excess  of  acid. 
Sulphuric  acid,  at  the  ordinary  temperature,  decomposes 
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the  seleuiatea;  arsenic,  boracic,  and  phosphoric  inula 
decompose  them  only  with  (he  aid  of  heal ;  these  are  the 
only  acida  which  have  been  found  capable  of  effecting 
their  decomposition.  The  seleuiatea  of  potash,  soil, 
and  ammonia  are  prepared  directly  ;  all  the  other  neu- 
tral seleniatos  are  obtained  by  double  decomposition. 
The  acidulated  and  acid  aeleniates  are  obtained  by  com- 
bining directly  a.  new  proportion  of  selenic  acid  with  the 
neutral  seleniatcs. 

Selemte.     Native  sulphato  of  lime.    (Sec  tb.il 

Selenium  was  discovered  by  Berzelius  and  by  him 
regarded  as  a  metal ;  metals  do  indeed  exist  iu  nature, 
such  aa  arsenic  and  tungsten,  of  which  there  are  no  salts, 
and  which  can  on  the  contrary  form  acids  like  the  com- 
bustible nou-metallic  bodies;  but  selenium,  joining  la 
these  properties  those  of  being  a  very  bad  conductor  oi 
caloric  and  electricity,  we  shall  consider  it  as  a  nou- 
metallic  substance.  It  is  solid,  insipid,  inodorous.  VM) 
brittle  ;  its  specific  gravity  is  1-31 .  If  exposed  to  a  tem- 
perature of  224°,  it  fuses,  and  at  a  higher  temperature 
volatilizes.  Its  vapour  is  deep  yellow.  If  instead  of  al. 
lowing  it  to  volatilize  it  is  cooled  quickly,  it  presents  a 
brown  mass,  possessing  a  brilliancy  and  a  glassy  brittle. 
■teas.  Its  vapour  suddenly  cooled  produces  a  red  pow- 
der resembling,  except  in  colour,  the  flowers  of  sulphur. 

Selenium  can  combine  with  oxygen  in  two  proportions 
forming  an  oxide  and  an  acid  ;  it  also  combines  with  hy- 
drogen, producing  hydro-selenic  acid.  It  Conns  com- 
pounds with  sulphur,  phosphorus,  und  most  of  the  metsuK 
Selenium  has  yet  been  found  only  in  seleniuretted  cop. 
per,  and  the  cupreous  seleniuret  of  silver,  minerals  which 
have  been  found  but  in  two  localities.  That  obtained  b\ 
Berzelius  was  from  the  seleniuretted  copper  which  e:  " 
in  the  pyrites  of  Falhun. 

Sej-emuhets  (Siktiiurea.)    Compounds  having 
analogy  with  sulphurets  :  in  their  composition  they 
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tgttatty  regulated  by  fixed  laws ;  thus  the  quantity  of  the 
oxygen  of  a  protoxide  is  to  the  quantity  of  selenium  of 
~a  proto-seleniuret,  in  the  proportion  of  1  to  4*854.  Like 
the  sulphurets,  they  are  prepared  directly,  by  introducing 
into  metallic  solutions,  a  current  of  hydro-selenic  acid. 
We  shall,  with  Berzelius,  consider  as  seleniurets  the  com- 
pounds which  result  from  the  action  of  hydro-selenic 
acid  with  salifiable  bases.     See  Sulphurets, 

Seleniuret  of  Antimony  (Sdeniure  (TAntimoine.) 
This,  like  the  sulphuret  of  the  same  metal,  is  very  fusible  ; 
when  heated  in  the  air,  a  transparent,,  vitreous  scoria 
rises  to  the  surface ;  this  seems  analogous  to  the  glass  of 
antimony.  Treated  with  hydro-chloric  acid,  it  produces 
a  chloride  of  antimony  and  hydro-selenic  acid.  It  is  ob- 
tained directly. 

Seleniuret  of  Arsenic  (StUniure  d? Arsenic.)  Black, 
very  fusible ;  it  is  obtained  by  gradually  adding  powdered 
arsenic  to  melted  selenium.  Combination  immediately 
commences ;  and  by  a  careful  heat,  either  of  the  two 
bodies  which  may  be  in  excess,  is  expelled.  If  the  heat 
is  raised  to  redness,  the  seleniuret  boils,  and  produces  the 
per-seleniuret  of  arsenic ;  there  remains  in  the  vessel  a 
liquid  which  cannot  be  volatilized  but  at  a  very  high  tem- 
perature. 

Selbniubet  of  Copper.  (Sdeniure  de  Cuivre.)  The 
deuto- seleniuret  of  copper  is  obtained  by  passing  a  cur- 
rent of  hydro-selenic  acid  into  a  solution  of  the  deuto- 
sulphate  of  copper  :  it  is  precipitated  in  abundant  black 
flakes. 

Seleniuret  of  Iron.  (Se'leniure  de  Fer.)  of  a  yellow- 
ish gray  colour,  hard,  brittle,  and  granular ;  hydro-chloric 
acid  decomposes  it,  forming  a  proto-chloride  of  iron  and 
hydro-selenic  acids,  a  small  portion  of  which  is  decom- 
posed and  colours  the  liquid  red. 

This  seleniuret,  which  like  the  sulphuret,  possesses  a 
metallic  lustre,  which  is  obtained  by  heating  in  a  glass 
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tube  selenium  covered  with  iron  filings 
gaged  during  the  combination. 

Seleniuret  of  Mercury-.  (Siliitiure  de  Mercure.) 
obtained  by  healing  a  mixture  of  mercury  and  selenium; 
the  body  which  ia  in  excess  volatilizes.  If  the  tempera- 
ture isalittle  more  elevated,  the  seleniuret  itself  volatilizes 
and  condenses  in  while  scales  in  the  upper  part  of  the 
vessel. 

Selk»hibkt  of  Platina.  (Seliniure  de  Platine.)  Pla- 
tina  isone  of  the  melals  for  which  selenium  has  the  great- 
est affinity  ;  thus  the  combination  takes  place  at  a  low 
temperature  ;  nolw tdistiuiiluj^  Ihi.s  affinity,  this  seleniurel 
is  decomposed  at  red  heat  when  in  contact  with  the  air. 

Sblenui ret  of  Lead  (Sdhiitire  ile  Plomb.)  Gray, 
porous,  susceptible  of  polish  by  rubbing,  does  not  fuse 
easily.  Heated  in  oxygen  gas,  it  absorbs  it  and  produces 
a  seleniate  of  lead.     It  is  obtained  directly. 

SuLENitntET  of  Potassium.  {Sdeniure  de  Potassium.) 
Of  an  iron  gray  colour,  with  a  metallic  lustre.  Its  frac 
lure  is  radiated,  and  exhibits  the  rudiments  of  crystals. 
It  is  soluble  in  water,  and  presents  the  same  properties  as 
the  sulphuret  of  potassium.  It  is  obtained  directly,  with 
a  disengagement  of  light  and  caloric. 

Seleniuret  of  Zi.vc.  {Siii'niwc  de  Zinc.)  Yellow, 
pulverulent ;  it  is  obtained  by  bringing  the  vapour  of  se. 
lenium  in  contact  with  zinc  ;  heated  to  redness  ;  there  is 
always  an  explosion  ;  the  solcniuret  which  is  formed  is  in 
a  very  small  proportion. 

Seleniuretted  Hydrogen.  See  Acid  Hydro-Sdenic. 

Septone.     One  of  the  ancient  names  for  azote 
Irogen. 

Serum  {From  sera*,  late,  because  it  is  the  rems 
of  the  milk  after  the  better  part  has  been  taken 
Whey  ;  the  yellow  fluid  which  separates  from  blood ' 
cold  and  at  rest. 
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Signs  Chemical.  (Signes  Chimiques.)  The  creation 
of  chemical  signs  which  at  once  indicate  the  name  and 
the  proportion  of  the  elements  which  compose  a  substance, 
is  to  be  attributed  to  Berzelius.  We  shall  here  quote 
from  his  "  TMbrimdes  Proportions  Chimiques" 

When  we  wish  to  express  chemical  proportions, we  find 
Unnecessary  to  have  chemical  signs.  They  have  long  been 
emj^oyed,  -although  hitherto  with  lktle  real  advantage. 
When  alchemy  flourished,  chemical  signs  were  created, 
for  the  purpose  of  having  a  language  mystical  and  in- 
comprehensible by  the  vulgar.  The  antiphlogistic  che- 
mists wished  to  substitute  for  these,  others  founded  on  the 
same  principles  as  the  new  chemical  names.  The  sign 
was  to  indicate  the  constituent  parts  of  a  compound  body ; 
but  although  these  signs  were  well  chosen,  they  were,  it 
must  be  acknowledged,  almost  useless ;  for  it  is  more 
easy  to  write  an  abridged  word  than  to  delineate  a  figure, 
which,  in  order  to  be  understood,  required  to  be  larger 
than  the  ordinary  characters  of  writing.  In  proposing 
other  signs,  says  Berzelius,  I  shall  endeavour  to  avoid 
these  inconveniences.  I  should,  however,  observe  that 
these  new  signs  are  not  created  with  a  view  of  labelling 
substances  in  the  laboratory,  as  the  ancients  did ;  but  it  is 
intended  by  them  to  ascertain  the  expression  of  chemical 
proportions,  and  to  enable  us  to  announce  briefly,  and  with 
facility,  the  number  of  elementary  atoms,  which  are  found 
in  every  compound.  By  knowing  the  relative  weight  of 
the  atoms  of  simple  bodies,  we  can,  by  means  of  these 
signs,  express  the  result  of  every  analysis,  in  a  manner 
at  the  same  time  simple,  and  easy  to  be  remembered. 

Chemical  signs  ought  to  be  alphabetical  letters,  that 
they  may  be  easily  written  and  printed,  and  without  dis- 
figuring the  text.  I  would  select  then  for  this  purpose 
the  initial  letter  of  the  Latin  name  of  each  simple  body ; 
but  many  of  these  bodies  having  the  same  initial,  I  will 
thus  distinguish  them :  1st.  The  simple  bodies  non-me- 
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tallic  (metalloidea)  shall  be  designated  only  by  the  u 
letter,  alchough  even  that  letier  shall  be  common  to  si 
metal.     2d.  A  metal,  having  the  same  initial 
metal  or  metalloid,  shall  be  designated  by  the  first  t 
lettersof  its  name  ;  or  if  they  are  foundin  another  nan 
add  to  the  initial  Hie  first  different  consonant ;  for  e 
pie,  S  =  sulphur,  SI  =  silicium,  ST  =»  stibium,* 
stannum.i"  C  =  carbonicum,  CO  =  coballum,  CI)  = 
prum.J  O  f*  oxygenium,  OS  =  osmium. 

The  chemical  sign  never  indicates  but  onfj  atom  ;  n 
it  is  necessary  to  express  many,  place  ti  cipher  at  the  It 
of  the  sign  ;   for  example,  C'U+O  designates 
(protoxide)  of  copper;   CU+"0  the  deutoxide  of  ei 
But,  in  order  lo  express  an  atom  composed  of  the  s 
order,  according  lo  the  above  method,  too  long  a  fo 
would  he  necessary  ;   we  would  then  abridge  as  follow: 
oxygen  eniering  into  most  combinations,  and  often  by  n 
number  of  aioms,  we  would  express  this  by  points  upon 
the  oxidated  radical,  placing  as  many  as  there  are  atoms 
of  oxygen  in  the  oxide;  for  example,  the  oxide  of  cop- 
per protoxide  =  CL,  and  the  deutoxide  of  copper  =  i.'L 
sulphurous  acid  =  S,  and  sulphuric  acid  3=  "fl  ;  this  would 
show  that  the  oxidule  of  copper  contains   1    Mont    <A 
oxygen,  (hat  the  deutoxide  of  copper  and  sulphurous  acid 
each  contain  li  atoms  of  oxygen,  and  that  sulphuric  acid 
contains  3  atoms  of  oxygen. 

A  salt  composed  of  two  substances,  for  oxample,  the 
sulphate  of  the  oxidule  (protoxide)  of  copper,  would  be 
expressed  by  <:  V  S  ;  and  when  there  are  in  the  compound 
several  atoms  of  one  of  the  combustible  bodies,  the  num- 
ber is  expressed  by  a  little  figure  at  the  top  and  on  the 
right  of  the  letter,  as  in  algebra ;  for  example,  C  V  Si 
signifies  the  sulphate  of  the  oxide  of  copper,  and  indi- 
cates that  this  salt  contains  2  atoms  of  sulphur  or  Ml* 
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phuric  acid.  This  formula  then  shows  at  one  view  the 
relation  between  the  acid  and  the  base,  between  the  radi- 
cals and  between  the  oxygen  of  the  oxidated  bodies.  I 
have  found^ytyg^przelihs,  that  this  method  gives  great 
facility  for  "expressing  by  writing  the  composition  of 
bodies,  according  to  the  theory  of  chemical  propor- 
tions. 

It  is  equally  easy  to  express  by  signs  the  composition 
of  atoms  of  the  third  order;  for  example,  O'A  C*+M  G 
C2  expresses  the  double  mineral  salt  known  by  the  name 
of  dolomite  (chaux  carbonate  magne'sifere),  which  is  com- 
posed of  one  atom  of  the  carbonate  of  lime,  (carbonate  de 
ifhaux,)  and  one  atom  of  the  carbonate  of  magnesia.  If 
several  atoms  of  one  of  these  substances  enter  into  the 
compound  atom,  the  number  of  these  atoms  is  marked  by 
a  figure  on  the  left ;  for  example,  the  formula  of  alum 
(kalinc  sulphate  of  alumine)  is  K  Sa  +  2aL  S3  . 

In  order  to  express  the  compound  atoms  of  the  fourth 
order,  enclose  by  parentheses  each  atom  of  the  third 
order ;  thus,  for  example,  the  atom  of  crystallized  alum 
would  be  expressed  by  (k  Si  +2ALS3)-j-48Ha0,  being 
composed  of  one  particle  of  the  third  order  combined 
with  48  particles  of  water  ;  the  atom  of  water  might  be 
expressed  by -f  A2,  aqua  being  the  Latin  for  water. 

With  respect  to  organic  bodies,  their  formulas,  accord- 
ing to  these  rules,  would  in  general  be  too  complicated  ; 
however,  in  expressing  the  salts  of  many  vegetable  acids, 
the  atoms  of  acid  may  be  expressed  by  the  initial  letter  of 
its  Latin  name,  with  a  mark  to  show  that  they  are  of  inor- 
ganic origin ;  for  example,  C  =  citric  acid,  T  =■  tartaric 
acid,  A  =  acetic  acid ;  and  when  different  acids  have  tile 
same  initial  letters,  they  may  be  distinguished  by  the 
same  method  as  that  pointed  out  for  the  metals.  It  may 
be  seen  how  much  this  method  of  expressing  the  compo- 
sition of  bodies  abridges  labour,  showing  at  first  glance 
the  name  of  a  compound,  its  propoittona,  wcA  ta&x^$^ 
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lions  which  exist  between  these  proportions  in  the  com- 
pounds of  the  second  and  third  order,  &c. 

Silex.     See  Oxide  of  Silicium. 

SiLiciiiw.  Silicon.  Berzelius  is  the  only  chemist  who 
has  succeeded  in  insulating  the  base  of  silex.  We  shall 
therefore  quote  from  his  memoirc,  published  in  the  Annal? 
..f  Chemistry,  vol.  XXVII.  page  341.  This  chemist  states 
that  silicium  is  of  a  nut  brown,  without  metallic  brilliancy. 
of  an  earthy  appearance  ;  that  it  burns  neither  in  the  ail 
nor  in  oxygen,  bearing  even  the  flame  of  the  blow  pipe 
without  any  alteration ;  it  has  never  yet  been  fused.  Hi- 
licium  presents  this  unchangeable  character,  only  wl 
very  pure  ;  if  it  contain  a  little  hydrogen  and  be  het 
to  redness,  the  hydrogen  will  inflame  and  at 
time  the  ailicium.  silicon  adheres  strongly  even  wh< 
dry  to  the  sides  of  the  glass  vessels  in  which 
served.      It  does  not  conduct  electricity. 

Silicium,  when  heated  with  the  carbonate  of  pot i 
burns  easily,  disengaging  much  caloric  and  light 
forms  the  oxide  of  carbon,  the  mass  inking  a  black 
pearance,  which  it  owes  to  the  carbon  not  burnt. 
con  burns  at  a  low  temperature  more  easily  with  the 
bonate  than  with  the  nitrate  of  potash  ;  the  affinity  of 
alkali  for  silex  seems  necessary  in  order  lo  produce  the 
combination  of  silicium,  which  is  not  manifested  with  the 
nitrate  except  when  the  temperature  is  sufficient  to  de. 
compose  the  nitric  acid  ;  and  if  the  mass  burned  remi 
black  for  some  time,  il  is  because  the  new  couibinatioi 
which  is  compact,  protects  the  charcoal  until  it  fuses. 

When  a  mixture  of  silicium  and  the  hydrate  of  potash 
or  soda  is  heated,  there  is,  at  a  certain  temperatui 
detonation  and  a  combination  of  the  two  oxides,,  (s ilex 
and  potash,)  and  a  disengagement  of  hydrogen.  Sili- 
cium heated  to  redness  in  the  vapour  of  sulphur  hums, 
though  with  a  less  vivid  flame  than  in  oxygen  ;  except 
tvith  very  pure  silicium  no  canAiwWvwv  v«V.e«  ^\«.<u.    The 
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.  sulphuret  is  an  earthy  white  substance ;  if  thrown  into 
water,  it  dissolves,  disengaging  sulphuretted  hydrogen. 
The  silex  formed  dissolves  in  water,  which  becomes  a 
r  jelly  by  slight  evaporation.  Where  the  sulphuret  is  with 
>  an  excess  of  silicium  the  same  phenomena  appear,  and 
a  deposite  of  silicium  is  obtained.  The  siliciuret  of  po- 
tassium easily  combines  with  sulphur  at  a  red  heat;  a 
double  sulphuret  is  formed  which  brought  in  contact  with 
water  dissolves  it,  producing  probably  the  silicate  of  pot- 
ash and  the  hydro-sulphuret  of  potassium.  It  is  singu- 
lar that  silex  can  dissolve  in  water  in  so  great  a  quantity 
when  forming,  and  wholly  lose  this  property  by  evapora- 
tion. This  astonishing  solubility  throws  great  light  upon 
the  formation  of  druses,  or  collections  of  silicious  crys- 
tals, which  often  exist  in  cavities  of  quartz,  agate,  and 
many  other  minerals,  cavities  which  are  sometimes  almost 
filled  with  these  crystals,  and  which  contain  a  quantity 
of  liquid  exceeding  their  volume. 

Berzelius  was  not  able  to  combine  silicium  with  phos- 
phorus, but  he  combined  it  with  chlorine,  by  heating  it  in 
this  gas.  The  product  is  a  yellow  liquid  when  it  con- 
tains  an  excess  of  chlorine,  but  otherwise  it  is  entirely 
colourless.  Its  odour  resembles  that  of  cyanogen ;  it 
reddens  the  tincture  of  litmus,  swims  upon  water,  and 
usually  dissolves  in  it,  disengaging  hydrogen ;  it  may 
be  dissolved  in  a  mixture  of  cold  fluoric  and  nitric 
acids,  disengaging  nitrous  gas.  In  its  state  of  combusti- 
bility it  dissolves  in  a  solution  of  caustic  potash,  but  after 
calcination  all  attempts  to  dissolve  it  are  vain. 

Insulated  silicium  with  difficulty  combines  with  metals ; 
it  appears  to  have  the  greatest  affinity  for  platina ;  their 
union  however  cannot  be  affected  without  the  medium  of 
a  third  substance. 

Silicium  is  obtained  by  decomposing  the  double  fluate 
of  silex  and  soda ;  this  last  containing  more  of  the  fluate 
of  silicon  than  any  other ;  this  is  powdered.  ueA  dtted,, 
then  with  layers  of  potassium  put  into  a  gta&a  Xxflo^  c\nafe\ 
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and  heated,  the  silicium  is  reduced  with  a  slight  i 
and  without  any  disengagement  of  gas,  provided  that  the 
salt  contains  no  water ;  this  mass  is  left  to  cool,  t 
treated  with  a  great  quantity  of  cold  water  ;  when  tail 
water  is  no  longer  alkaline,  hot  water  is  employed,  and 
the  mass  is  then  boiled  with  new  water.  Silicium  t 
obtained  contains  a  little  hydrogen  and  silex  ;  the  hydro- 
gen is  driven  off  by  a  careful  calcination,  this  renders  it 
insoluble  ;  even  fluoric  acid  which  dissolves  silex  has  do 
effect  upon  silicium  thus  calcined.  If  however  the  s 
cium  were  not  pure,  containing,  for  example,  a  little  ir 
or  manganese,  it  would  dissolve  in  acid,  disengaging  hy- 
drogen, and  100  parts  of  silex  would  absorb  108-22  of 
oxygen  in  order  to  pass  to  the  state  of  silex.  It  may  be 
seen,  from  what  has  been  said  upon  silicium,  that  it  ought 
not  to  be  placed  among  the  metals;  even  if  by  fusion  it 
can  take  a  metallic  brilliancy,  its  other  properties,  and 
particularly  that  of  being  a  non-conductor  of  electricity, 
must  be  a  sufficient  barrier  to  its  receiving  a  rank  among 
metals.  It  has  been  seen  that  it  has  no  great  affinity  for 
oxygen.  It  is  perhaps  possible  to  judge  of  the  affinity  ol 
a  simple  body  for  oxygen  by  its  tendency  to  combii 
with  other  bodies,  and  particularly  by  the  affinity  of  il 
oxides  for  acids.  If  this  principle  is  admitted  n 
regard  potassium  as  the  body  which  ban  perhaps  t 
most  affinity  for  oxygen  and  silicium  as  one  of  those 
which  have  the  least.  Although  experiment  has  not  per- 
fectly established  this  principle,  the  character  of  silicium 
adds  a  new  degree  of  probability  to  the  hypothesis, 
melius  would  place  silicium  with  boron  and  carbon. 

SavES.  (Argent.)  A  metallic  substance,  white,  ( 
tile,  having  great  tenacity,  fusing  but  at  a  high  tempera- 
ture. Its  specific  gravity  is  10-39.  Its  primitive  form  is 
the  cube,  its  secondary  forms  are  the  octoedron  and  its 
modifications.  It  volatilizes  when  heated  in  close  v 
W/A     In  contact  with  tVve  a\t,\\.a.,fia*yc\tfsu.va  w 
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perature  a  small  quantity  of  oxygen,  which  on  cooling  is 
disengaged.  It  combines  with  sulphur,  phosphorus,  chlo* 
line,  and  iodine ;  its  combination  with  iodine  is  remarka- 
ble in  being  insoluble  in  ammonia.  Sulphuric  acid  acts 
upon  silver  only  when  assisted  by  heat ;  but  nitric  acid 
dissolves  it  at  the  ordinary  temperature.  Most  other 
acids,  even  when  concentrated,  have  no  action  upon  it. 

Silver  is  often  found  pure  in  a  native  state,  frequently 
sulphuretted,  alloyed  with  other  metals,  and  sometimes, 
though  not  often,  combined  with  chlorine.  Much  silver 
is  extracted  from  the  sulphuret  of  lead,  and  some  from 
copper  pyrites.  The  value  of  silver  is  so  great  that 
mines,  though  containing  it  but  in  very  small  quantities, 
are  usually  wrought.  When  the  silver  is  found  in  large 
masses,  as  in  Mexico  and  some  other  countries,  it  only 
needs  melting  in  order  to  obtain  it  pure ;  but  it  is  usually 
obtained  from  the  sulphuret  by  means  of  lead  or  mer- 
cury ;  when  the  latter  metal  is  employed,  amalgamation 
can  take  place  only  as  far  as  the  silver  is  not  in  combina- 
tion. It  must  then  first  be  brought  to  a  metallic  state; 
for  this  purpose  it  is  roasted  in  fijrnaces  with  a  certain 
quantity  of  common  salt,  (chloride  of  sodium,)  and  the 
chloride  of  silver  is  formed.  The  minerals  are  then 
pulverized  and  put  into  vessels  which  turn  upon  an  axis, 
or  a  kind  of  mill.  Mercury,  water,  and  old  iron  are  then 
added ;  these  decompose  the  chloride,  and  the  silver  be- 
ing set  free,  combines  with  the  mercury.  This  amalgam, 
being  subjected  to  pressure  in  bags-  of  a  close  texture, 
one  portion  of  mercury  escapes ;  the  amalgam  is  then 
put  upon  large  wooden  perforated  plates,  which  are 
placed  one  above  another  over  iron  vessels ;  the  amal- 
gam is  at  first  lightly  heated,  the  temperature  is  gradu- 
ally raised,  and  the  whole  of  the  mercury  flows  down  and 
falls  into  the  iron  vessels  below. 

Silver  Horned*    (Argent  Cornte.)    See  CUmide  of 
Silver, 
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Silveh  Fulminating,  (Argent  Fulminant.)  See 
Cyanates. 

Siphon.  A  name  given  to  a  tube  bent  in  such  a  man- 
ner that  one  branch  is  longer  than  the  other.  Siphons 
are  sometimes  made  of  glass,  more  frequently  of  metal; 
they  are  used  for  transferring  liquids  from  one  vessel  to 
another ;  for  this  purpose  the  shortest  branch  is  put  into 
the  liquid  ;  by  sueking  with  the  mouth  at  the  other  aper- 
ture the  air  is  drawn  from  the  siphon  and  the  liquid  im- 
mediately rushes  up  Ihe  tube  and  (ills  the  vacuum.  If 
the  liquid  is  caustic,  or  of  a  nature  that  might  render  it 
disagreeable  to  perform  this  operation  with  the  mouth, 
the  liquid  may  be  drawn  by  expelling  the  air  from  the 
siphon  by  first  filling  it  with  water. 

Soap.  (In  Latin,  Hapo;  French,  Savon.)  It  is  the 
product  of  saponification  ;  it  consists  of  a  union  of  the 
steaxatea,  mtrgarates,  and  oleatee  of  soda  or  potash , 
salts  which  are  capable  of  combining  with  these  sub- 
stances in  all  proportions,  and  of  being  soluble  in  water; 
they  combine  however  in  different  quantities.  The  soaps 
of  vegetable  oils  and  *f  human  fat  are  formed  of  the 
margarate  and  oleate  of  potash  or  soda  in  variable  pro- 
portions. They  are  hard,  as  these  bodies  contain  more 
of  the  margarate  in  proportion  to  the  oleate.  Soaps 
made  of  the  grease  of  pork,  mutton,  and  beef,  in  addi- 
tiorj  to  these  two  salts,  contain  stearate,  and  are  hard  in 
proportion  as  its  quantity  is  greater.  Besides  this  cause 
of  hardness,  much  depends  upon  the  base,  viz.  whether 
it  be  soda  or  potash  ;  the  latter  produces  soft  soap,  the 
former  hard  soap.  The  stearate  of  soda  may  be  consi- 
dered as  forming  the  hardest  soaps,  and  the  oleate  of  pot. 
;ish  the  softest.  The  hardness  of  soap  is  also  increased 
by  exposure  to  the  air,  and  evaporation  from  any  cause ; 
but  soft  soap  based  upon  potash  cannot  be  dried  like  soap 
made  with  aoda,  and  is  much  more  solftble. 


SOD.  419 

The  solubility  of  soaps  is  thus  ascertained  to  depend  on 
the  nature  of  their  alkaline  base,  and  the  fat  with  which 
it  combines ;  now  as  the  stearines  are  changed  into 
stearic  and  margaritiC  acids,  and  the  elain  (oletne)  into 
oleic  acid,  to  a  certain  degree  the  hardness  of  soap, 
which  will  'be  produced  by  each  fat  substance,  may  be 
foreseen ;  it  will  for  this  purpose  only  be  necessary  to 
ascertain  the  proportions  of  stearine  and  elaine  which 
they  contain ;  this  can  be  known  by  their  degree  of  fusi- 
bility. Then  by  adding  to  the  oils  which  form  only  soft 
soap  with  soda,  a  substance  which  abounds  in  stearine,  a 
hard  soap  may.be  obtained. 

■  Soaps  may  be  odorous  or  inodorous ;  in  the  lat'ter  case 
their  odour  is  due  to  the  presence  of  a  volatile  acid ;  such 
as  the  butyric,  caproic,  and  capric  acids,  in  the  soap  made 
of  butter ;  the  phocenic  acid  in  the  soap  made  of  dolphin's 
oil,  and  the  hircic  acid  in  the  soap  of  suets.  (Chevreul's 
Chemical  researches  upon- fat  substances.) 

Hard  soap  is  made  by  combining  caustic  soda  with 
sweet  oil  or  the  fat  of  beef  or  mutton.  Soaps  based  upon 
potash  or  soda,  are  the  only  kinds  which  are  used  in  the 
washing  of  clothes.  The  specific  gravity  of  soap  is 
usually  greater  than  that  of  water.  Its  taste  is  slightly 
alkaline.  When  subjected  to  heat,  it  fuses,  swells,  and 
decomposes.  The  medicinal  soap,  (sapo  amygdolinus,)  is 
made  with  the  oil  of  sweet  almonds,  and  half  its  weight  of 
caustic  alkali.  Common  or  soft  soap  (sapo  mollis)  is 
made  of  potash  (obtained  from  leaching  common  wood 
ashes)  and  animal  fat.  Spanish  or  Castile  soap  (sapo 
durus)  is  made  of  oil  of  olives  and  soda. 

Soda.     (Sonde.)    See  Oxides  of  Sodium. 

Soda  Vitriolated.  An  ancient  name  of  the  sulphate 
of  soda. 

Sodium.  The  discovery  of  this  metal,  as  well  as  of 
potassium,  was  made  -by  Sir  H.  Davy ;  it  has  been  studied 
with  great  attention  by  Gay-Lussac  and  Thenard ;  our 
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remarks  upon  it  will  be  chiefly  borrowed  from  diem, 
This  metal  has  much  analogy  with  potassium,  both  hi  at 
properties  and  the  methods  of  obtaining  it. 
inodorous,  soft,  and  ductile.  Like  wax,  it  is  of  a  lead  gray 
colour;  its  fracture  is  very  brilliant ;  Us  density  is  0*972, 
at  the  temperature  of  59°.  It  fuses  when  exposed  to  tbt 
action  of  caloric  at  1943,  and  docs  not  volatilize  at  a 
much  higher  temperature.  When  exposed  in  oxygen 
gas  or  very  dry  air,  it  is  not  like  potassium,  destroyed: 
il  is  only  when  fused  in  this  gas,  lhai  it  absorbs  o^vjui 
producing  a  yellow  compound,  which  is  a  mixture  of  the 
protoxide  and  the  deuinxirfc  of  sodium.  Like  potassium, 
it  decomposes  water,  but  without  any  elimination  of  light. 
It  does  not  combine  with  hydrogen,  bnt  unites  with  most 
other  combustible  bodies,  und  even  with  nitrogen.  A 
substance  which  has  so  great  a  tendency  to  form  com- 
binations) dues  not  of  course  exist  pure  in  nature;  it  it 
very  abundant  in  combination  with  chlorine,  in  the  stale 
of  common  salt,  (chloride  of  sodium)  and  exists  in  many 
other  natural  compounds. 

Solanine.  (Solania.)  A  peculiar  vegetable  substance 
which  has  been  discovered  in  the  fruits  of  the  garden 
night  shade,  (Sekutum  nigrum,)  in  the  leaves  and  stems  of 
the  bitter  sweet  (Salanum  dulcamara,)  where  it  exists  in 
combination  with  malic  acid.  It  is  a  whtto  pulverulent 
opaque  substance,  with  a  pearly  (nacr£)  appearance,  * 
very  bitter  taste,  fusible  at  212°,  and  decomposable  at  n 
much  higher  temperature.     Like  the  vegetable  alkalies. 

'a  very  soluble  in  alcohol,  scarcely  soluble  in  ether,  the 
essential  oils,  and  boiling  water.  It  forms  with  acid* 
very  bitter  and  uncryslallizable  salts.  M.  Desfosses, 
who  discovered  solanine,  obtained  it  by  adding  ammonia 
to  the  filtered  juice  of  the  garden  night  shade  ;  this  formed 
i  gray  precipitate  which  he  collected  upon  a  filter,  and 
which  when  washed,  treated  with  boiling  alcohol,  and 
■jvaporaled,  deposited  the  solanine. 
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^Solution.  (From  sdvo,  to  loosen. )  An  intimate  mix- 
tare  of  solid  bodies  with  fluids,  into  one  seemingly  homo- 
genous  liquor.  The  dissolving  fluid  is  called  a  men- 
struum,  or  solvent.  (For  the  distinction  made  by  the 
French  between  solution  and  dissolution,  see  the  latter 
word.) 

Sorbates.     See  Malates. 

Soude.     Soda.     See  Oxide  of  Sodium. 

Spisit  Volatile.     (Sal  ammonia.) 

Spar  Fluor.     (Spath  Fluor.)    Native  fluate  of  lime. 

&pab  Heavy.  (Spath  Pesant.)  Native  sulphate  of 
harytes. 

Shelter,     The  zinc  of  commerce. 
•     Spirit  Ardent.     See  Alcohol. 

Spirit  of  Mindererus.     See  Acetate  of  Ammonia. 

Spirit  of  Nitre.     (Foaming.)     See  Nitrous  Acid.     . 

Spirit Pyro  Acetic.  (Esprit-Pyro  Acetique.)  Pyro-ace- 
tic  acid ;  from  acetum,  vinegar,  and  the  Greek  pur,  fire, 
it  being  made  by  the  agency  of  fire  on  acetic  acid.  It  is  a  co- 
lourless liquid,  of  a  peculiar  taste,  and  odour  between  that 
of  mint  and  bitter  almonds.  It  boils  at  138°,  and  does  not 
congeal  at  60°.  It  burns  very  easily,  and  mixes  in  all 
proportions  with  water,  alcohol,  the  fixed  and  volatile 
oils.  Cold  sulphuric  acid  decomposes  it  without  forming 
ether ;  it  combines  with  sulphuretted  hydrogen ;  potash 
has  no  sensible  action  upon  it.  As  the  pyro-acetic  spirit 
dissolves  camphor,  it  is  used  in  pharmacy  for  dissolving 
that  which  enters  into  anti-septic  (anti-putrescent)  vine- 
gar. It  is  obtained  by  a  destructive  distillation  of  the 
acetates. 

Spirit  of  Salt.     Hydro-chloric  or  muriatic  acid. 

Spirit  of  Sulphur.     Sulphurous  acid. 

Spirit  of  Wine.    Alcohol. 

Spirit  of  Venus.     Acetic  acid. 

Spirit  of  Vitriol.    Sulphuric  acid* 
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Staaactites.  These  are  found  suspended  from 
caverns,  being  formed  by  the  trickling  of  water  charged 
with  calcareous  particles,  gradually  evaporating,  leaving 
the  particles  of  lime  behind. 

Stal  agmiteb.  (From  the  Greek  stalagmos,  a  dropping 
or  distillation.)  Formed  in  the  same  manner  as  stalac. 
tites,  except  that  they  exist  at  the  bottoms  of  caves,  and 
ilie  former  are  suspended  from  the  roofs. 

Stahch.  {Amidon,  Latin  Amylitm.)  This 
ihe  principles  most  abundant  in  vegetables  ;  it  exists  in 
ilie  seeds,  roots,  stems,  and  leaves.  When  pure,  it 
white  powder,  insipid,  inodorous,  insoluble  in  cold  wal 
alcohol,  and  ether,  but  soluble  in  boiling  water 
liition  on  cooling  takes  the  form  of  a  jelly ;  hot  sulphi 
acid  transforms  starch  into  a  sugared  substance,  capable 
of  yielding  alcohol  by  fermentation  ;  concentrated  sul- 
phuric acid  poured  upon  starch,  chars  il ;  nitric  acid 
transforms  it  into  malic  and  oxalic  acids. 

Starch  combines  with   iodine  in  different  proportions  : 
ihe  colour  of  their  compounds  is  blue,  varying  in  shades 
according  to  the  proportions  of  iodine  ;  a  beautiful  blue 
colour  may  always  be  obtained  by  treating  starch  with  an 
excess  of  iodine,  dissolving  the  compound  with  liquid  pot- 
ash,  and  precipitating  it  by  a  vegetable  acid.     According 
lo  Gay-Lussac  and  Thenard,  starch  is  composed  of 
43-55  parts  carbon 
49-68     "     oxygen 
6-77     "     hydrogen. 
Saussure  discovered  a  small  quantity  of  nitrogen,  which 
Berzelius  was  not  able  to  find. 

Starch  is  usually  obtained  by  grating  the  roots  which 
contain  the  fecula  and  washing  the  product  with  pure 
water.  Its  specific  gravity  being  greater  than  that  of 
water  is  soon  deposited.  Starch  lor  common  domestic 
purposes,  is  usually  obtained  from  wheat,  potatoes,  indian 
corn,  &c.     As  starch  forma  the  greater  part  of  flour,  it 
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ts  probably  the  principal  nutritious  substance  hrtasad. 
It  is  of  use  in  medicine. 

Stkarates.  Stearic  acid  combines  in  many  propor- 
tions with  salifiable  bases  ;  according  to  Chevreul,  it  can 
form  neutral  stearates,  and  acid  or  bi-stearatea;  is  the 
first,  the  oxygen  of  the  oxide  is  to  the  quantity  of  acid  as 
S  to  100 ;  and  in  the  acid  stearates,  in  the  relation  of  8  to 
200. 

Stearate  of  Ammonia.  (Stearate  dAmmomaque.) 
White,  almost  inodorous,  of  an  alkaline  taste;  it  sub- 
limes in  a  vacuum.  If  heated  in  a  retort  in  contact  with 
the  air,  it  decomposes,  water  is  formed,  ammonia  disen- 
gaged, and  a  portion  of  the  stearate  mixed  with  an  empy- 
reumatic  oil  sublimes.  It  is  soluble  in  hot  water,  particu- 
larly with  a  little  excess  of  alkali ;  and  the  solution  on 
cooling/lepositesthe  bi-stearate  under  the  form  of  brilliant 
scales.  It  is  obtained  by  putting  hydrated  and  fused  stea- 
ric acid  in  contact  with  ammoniacal  gas.  The  absorption  is 
at  first  very  rapid,  and  dontinues  for  a  long  time.  The 
stearate  of  very  dry  ammonia  is  formed  of  100  parts  of 
acid  and  6*68  of  base. 

Stearate  of  Barytes.  {Stearate  de  Baryte.)  White, 
insipid,  inodorous,  fusible  at  a  moderate  temperature  ;  k 
is  obtained  by  a  direct  process,  but  the  operation  must  be 
carried  on  in  contact  with  the  air,  on  account  of  the  car- 
bonic acid  which  it  contains.  It  is  composed  of  100  parts 
acid  to  28*72  of  the  base. 

Stearate  of  Lead.  (Stearate  de  Phmb.)  The  neutra 
stearate  of  lead  is  obtained  by  mixing  in  a  boiling  state, 
two  aqueous  solutions  of  the  stearate  of  potash  and  the 
nitrate  of  lead.  It  is  composed  of  100  of  acid,  and  41*84 
of  the  base.  Hie  sub-stearate  of  lead  which  is  without 
colour,  friable,  and  very  fusible,  is  obtained  like  the  pre- 
ceding, substituting  the  sub-acetate  of  lead  for  the  nitrate. 
It  is  composed  of  100  of  acid  and  85*18  of  the  base. 
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Steabate  of  Lime.  {Sttarate  de  Cftam.)  la  obtained 
by  pouring  into  a  boiling  solution  of  the  chloride  of  cal- 

-jiui).  u  boiling  solution  of  the  neutral  a tea rale  of  pofadh. 
II  consists  of  100  of  acid  and  11-00  of  the  base. 

STF.\RATBof  PoTAsn.  (St&irate  d.-  Potasse.)  The  neu 
Irai  stearale  is  in  little  shingles,  or  in  large  scales,  bril- 
liant, transparent,  of  a  soapy  touch,  and  a  slightly  alka- 
line taste;  100  parts  of  boiling  alcohol  can  dissolve  li 
parts  of  it.  It  forms  b  mass  on  cooling,  it  also  dissolves 
in  ether ;  but  the  last  having  a  greater  affinity  for  stearic 
acid  than  for  potash  changes  the  composition  of  lite  sail, 
dissolving  more  of  the  acid  than  tlie  base.  Water  docs 
not  dissolve  the  siearatc  of  potash  but  at  anelevaled  tem- 
perature ;  when  employed  cold,  and  in  a  small  quantity, 
it  forms  with  this  salt  a  thick  mucilage  ;  if  used  in  suffi- 
cient quantity,  it  changes  this  stearate  into  potash,  which 
is  dissolved,  and  an  insoluble  bi-stearate.  This  neutral 
siearatc  of  potash  is  obtained  by  heating  3  purls  of  stearic 
acid  and  2  parts  of  pot  ash  in  20  parts  of  water  ;  the  stearalr 
forms  and  is  then  purified  by  alcohol.  It  consists  of  100 
of  acid  and  18  of  the  base. 

The  bi-stearate  of  potash  is  in  little  brilliant  scales,  in. 
odorous,  and  of  a  soapy  touch.  It  does  not  fuse  at  212°; 
cold  water  ha»Bo  action  upon  it,  hut  boiling  water  sepa- 
rates  a  portion  of  its  alkali,  and  the  residue  not  dissolved 
can  form  with  boiling  alcohol,  a  solution  which  on  cooling, 
is  reduced  to  a  bi-stearate  of  potash,  which  crystallizi-*. 
and  stearic  acid  which  remains  in  the  liquor  with  a  por- 
tion of  the  bi-stearate.  The  bi-stearate  of  potash  is  ob- 
tained by  pouring  a  boiling  solution  of  the  neutral  siearatc 
into  a  great  quantity  of  cold  water,  collecting  the  precipi- 
tate, and  dissolving  it  in  alcohol ;  it  cryslallizeson  cool- 
ing.    It  consists  of  lOOof  the  acid  and8-97  of  the  base. 

Steabate  of  Soda.  (Stfarate  de  Sonde.)  This  salt  is 
in  brilliant  crystals,  or  semi-transparent  scales,  at  first 
tasteless  in  the  mouth  then  alkaline.     It  is  soluble  in  8Q 
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parts  of  boiling  alcohol.  Boiling  sulphuric  ether  sepa- 
rates from  it  a  little  stearic  acid,  which,  however,  retains 
a  trace  of  the  soda.  Hie  stearate  of  soda  can  solidify 
a  great  quantity  of  water ;  it  dissolves  in  boiling  water. 
The  neutral  stearate  of  soda  is-  obtained  by  heating  to* 
gether  a  mixture  of  20  parts  stearic  acid,  18  parts  soda, 
and  300  parts  of  water,  and  treating  the  product  with 
alcohol.  This  salt  is  formed  of  100  of  acid  and  12-83 
of  soda.  Hie  bustearate  of  soda  is  white,  insipid,  inodo* 
rous,  more  fusible  than  the  neutral  stearate,  insoluble  in 
water,  very  soluble  in  alcohol.  The  alcoholic  solution 
reddens  the  tincture  of  litmus  ;  it  becomes  alkaline  by  the 
addition  of  a  certain  quantity  of  water.  It  is  obtained  by 
dissolving  with  heat,  the  neutral  stearate  in  a  great  quan- 
tity of  water,  leaving  the  liquid  to  cool,  and  treating  the 
precipitate  with  alcohol.  It  is  formed  of  acid  100  and 
base  6-01.  The  stearates  of  potash  and  soda  enter  into 
the  composition  of  most  kinds  of  soap. 

Ste abate  of  Strontian.  (Stearate  de  Strontian.) 
White,  inodorous,  insipid,  is  prepared  like  that  of  barytes. 
It  is  composed  of 

Acid  ...  100 
Strontian  -  19-54. 
Stearine.  A  fatty  substance,  white,  less  shining  than 
stearic  acid,  fusible  at  111°,  forms  acicular  crystals.  It 
volatilizes  in  a  vacuum  without  being  decomposed  ;  it 
gains  odour  by  contact  with  the  air ;  it  burns  like  suet, 
but  if  heated  in  a  retort,  one  part  decomposes,  giving 
rise  to  different  products  not  azoted  ;  and  the  other  part 
volatilizes.  Sulphuric  and  nitric  acid  decomposes  it. 
Such  are  the  properties  presented  by  the  stearine  extract- 
ed from  the  fat  of  beef,  pork,  and  mutton  ;  that  which  is 
extracted  from  human  fat,  differs  chiefly,  in  not  giving 
stearic  acid  by  saponification.  Stearine  is  obtained  by 
treating  successively  fat  substances  with  alcohol,  which 
dissolves  more  elaine  (oletne)  than  stearine. 

36* 
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II  consists  of  9-454  oxygen, 
78-776  carbon, 
11-770  hydrogen. 

Steel.  {Acier,  French  ;  Chalybs,  Latin.)  The  prato- 
varburel  of  iron,  presenting  nearly  the  same  character- 
as  this  metal.  It  is  susceptible  of  a  very  high  polish ;  if* 
drop  of  nitric  acid1  is  poured  upon  steel,  a  black  spot  will 
appear ;  this  is  owing  to  the  presence  of  carbon.  Vet) 
small  quantities  of  steel  have  been  found  in  nature ;  that 
which  is  used  in  the  arts  is  usually  prepared  by  heating, 
for  a  long  time,  iron  in  contact  with  powdered  charcoal. 
Among  the  several  varieties  of  steel,  that  which  is  most 
common  consists  of  1000  parts  of  iron,  6  parts  of  char- 
coal, and  a  small  quantity  of  silicium. 

Stibium.  (From  the  Greek  «<i/&o,toshtne.)  An  an- 
cient name  for  antimony. 

Stimmi.     (From  the  Greek  stimmi.)     Antimony. 

Stone  Philosopher's.  (Grand  QSuvre.)  A  name  g 
by  alchemists  to  an  imaginary  preparation  which  « 
change  all  metals  into  gold  and  silver. 

Strontias.  (So  called  because  it  was  first  discovered 
in  a  lead  mine  in  Strontian  in  Scotland.)     See  Oxide  of 
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-Stronth;;*.  The  metallic  base  of  strontian;  its  pro- 
perties are  scarcely  known.  It  resembles  calcium,  and 
like  that  base  has  been  obtained  only  by  means  of  the 
voltaic  pile. 

Strychnine.  A  salifiable  vegetable  base,  white,  pul- 
verulent, of  an  excessively  bitter  (aste.  If  examined 
with  a  microscope,  it  will  he  (bund  to  he  composed  of  ma- 
ny small  prismatic  crystals.  It  is  scarcely  soluble  in 
boiling  water  and  ether,  but  dissolves  well  in  alcohol 
and  (he  volatile  oils.  Exposed  lo  the  action  of  fire,  it  de- 
composes,  giving  off  ammoniacal  products..  It  unites 
with  acids,  forming  sails  soluble  in  water,  and  susceptible 
of  crystallization.     'Chest  au\Va  Me  atn&Uwtiea  i 
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sometimes  acid,  sad  sometimes  with  an  excess  of  base. 
It  is  obtained  directly  by  double  decomposition.  The 
strychnine  is  found  in  different  parts  of  the  strychnos,  in 
combination  withigazuric  acid:  it  is  usually  extracted 
from  the  seed  of  the  Strychnos  nux  vomica,  which  also 
contains  a  quantity  of  brucina.  An  infusion  of  the  vo- 
mica nuts  is  treated  with  magnesia  ;  the  precipitate 
treated  with  weak  alcohol,  which  takes  up  the  greatest 
part  of  the  brucine,  it  is  afterwards  treated  by  concen- 
trated and  boiling  alcohol,  which  unites  with  the  strych- 
nine, and  deposites  it  on  cooling  ;  it  is  purified  by  new 
crystallizations.     It  is  composd  of 

Carbon .     .     .     78-22 
Azote    .     .     .      8-92 
Hydrogen  .     .       6*54 
Oxygen      .     .       6*38 
It  was  discovered  by  Pelletier  and  Caventon. 
Suber.     Cork,  a  vegetable  substance,  from  the  Quct- 
cus  suber. 

Suberates.  These  substances  have  been  studied  b\ 
M.  Bouillon -Lagrange  ;  according  to  him,  those  of  potash, 
soda,  and  ammonia,  are  very  soluble  ;  most  of  the  others 
are  insoluble. 

Suberine.  A  name  given  by  Chevreul  to  the  cellular 
tissue  of  the  cork  tree,  which  changes  to  suberic  acid  by 
the  action  of  nitric  acid. 

Sublimation.  (From  sublimo,  to  raise,  or  sublime.) 
A  process  by  which  volatile  substances  are  raised  by  heat, 
and  again  condensed  in  a  solid  form  ;  the  vapours  usually 
condense  in  the  upper  part  of  the  vessel.  Fluids  arc 
said  to  be  distilled,  and  solids  to  be  sublimed ;  though 
sometimes  both  are  obtained  in  one  and  the  same  ope- 
ration. If  the  subliming  matter  concretes  into  a  solid 
hard  mass,  it  is  commonly  called  a  sublimate  ;  if  into  a 
powdery  form,  flowers.  Solids  condense  more  easily 
than  fluids. 
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Sud-Salt.  {Sel-Sous.)  A  salt  having  an  cicms  || 
base,  beyond  what  is  requisite  for  saturating  the  ncid,  ■ 
a  super-salt  is  one  with  an  excess  of  acid. 

SrccisATKs.  (From  uterinum,  amber.)  Little  i> 
known  respecting  these  substances  ;  that  of  potash  is  dt- 
liquescent ;  those  or  soda  and  ammonia  are  very  soluWr, 
They  are  obtained  directly  by  double  decomposition. 
The  succinnate  of  ammonia  is  employed  to  separate  Ibr 
oxide  of  iron  from  the  oxide  of  magnesia ;  it  does  sol 
precipitate  the  latter.  According  to  Berzelius,  theipian. 
tity  of  oxygen  of  the  oxide  is  lo  the  quantity  of  acid  «' 
1  to  8  28. 

Sugae.  {Sucre.)  This  name  was  formerly  given  l- 
;ill  substances  whose  taste  resembled  that  of  the  sugar- 
cane and  which  were  not  very  unlike  in  appearance ;  w 
present  we  limit  the  term  to  those  substauces  whidi, 
when  brought  in  contact  with  wafer  and  a  very  small 
quantity  ol'yest,  produce  alcohol.  The  other  characters 
may  be  variable  ;  (here  are  therefore  many  kinds  of  su- 
gar.  The  sugar  obtained  from  the  cane  (Aruntlo  saccha- 
rifera)  is  the  most  important.  This  sugar  when  pure  i- 
colourless,  inodorous,  of  an  agreeable  taste  ;  its  density 
is  1-0065.  It  is  insoluble  in  half  its  weight  of  colli 
water,  and  in  all  proportions  in  boiling  water ;  susceplibk 
of  crystallization  in  rectangular  octoedrons  whose  pyrn. 
mids  are  truncated  near  their  hase ;  these  crystals  con- 
tain little  of  the  water  of  crystallization.  In  certain  cir- 
cumstances sugar  may  lose  it.s  [iroperlv  of  crystallizing, 
this  takes  place  when  its  watery  solution  is  kept  for  sow 
time  in  the  air,  exposed  to  a  heat  of  158°;  it  then  be- 
comes an  uncrystnllizable  sugar  known  by  the  name  of 
molasses,  (m&asse.) 

When  exposed  to  the  action  of  lire,  sugar  swells,  dif- 
fuses a  peculiar  smell  called  the  odour  of  caramel,  and 
leaves  an  abundant  charcoal.  Sugar  forms  but  feeble 
''ombi nations  with  mei&ftk.  oxviea.    K  \ime,  wastes,  or 
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trontian  are  boiled  with  sugar,  they  become  bitter, 
astringent,  and  uncrystallizable ;  by  adding  a  sufficient 
uantity  of  an  acid  to  neutralize  the  oxide,  the  sugar 
esumes  its  properties.  Sulphuric  and  nitric  acids  decom- 
ose  sugar;  nkric  acid  changes  it  to  oxalic  acid.  Its 
olution  is  not  precipitated  by  that  of  the  sub-acetate  of 
5 ad.  Although  this  kind  of  sugar  exists  in  many  plants. 
: '  is  chiefly  obtained  from  the  sugar-cane,  the  sugar- 
omple,  (Acer  saccharinum,)  and  the  red  beet.  According 
o  Gay-Lussac,  sugar  is  in  weight  composed  of 

Carbon       •  42*47 

Oxygen        50*63 

Hydrogen  6-90 
Sugar  Candy.  (Sucre  Condi.)  Crystallized  sugar, 
vhen  pure  is  colourless,  but  is  usually  coloured  in  making. 
Sugar  of  Gelatine.  A  name  given  by  Braconnot  to 
i  peculiar  substance  formed  by  the  action  of  sulphuric 
icid  upon  gelatine.  This  substance  does  not  yield  alco- 
lol  by  fermentation  ;  it  consists  of  groups  of  hard  gra- 
mlar  crystals;  they  crack  under  the  teeth,  and  have  a 
jugared  taste.  If  exposed  in  a  retort  to  the  action  of 
leat,  they  fuse  at  first  and  then  decompose,  forming  a 
white  sublimate  and  ammoniacal  product.  They  are 
soluble  in  water  and  insoluble  in  alcohol ;  nitric  acid 
changes  them  to  a  peculiar  acid  which  Braconnot  called 
Jiitro-saccharique. 

Sugar  of  Grapes.  (Sucre  de  Raisin.)  This  offers 
properties  similar  to  the  sugar  of  the  cane ;  it  differs 
from  it  in  not  crystallizing  regularly,  in  being  less  soluble 
in  cold  alcohol,  and  in  having  a  taste  of  sugar  less  strong, 
as  it  requires  twice  as  much  as  the  sugar  of  the  cane  to 
sweeten  the  same  quantity  of  water.  This  sugar  exists 
ready  formed  in  many  fruits,  and  can  be  obtained  by 
treating  starch  and  other  analogous  substances  with 
water  and  sulphuric  acid.     It  is  usually  extracted  by 
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saturating  with  (he  carbonate  of  lime  the  expressed  jtnca 
■jf  ihe  grape.     According  to  Sausaure,  it  consists  of 

Carbon         36-71 

Oxygen         56-51 

Hydrogen       6-78 
StioAR  of  Lead.     {Sucre  de  Plomb.)      See  Acetalt  tf 

Si'uar  of  Milk.  {Sucre  de  Lait.)  A  peculiar  sub- 
stance obtained  from  milk,  and  which  when  brought  n> 
tact  with  water  and  yest  does  not  produce  alcohol;  H 
ot  therefore  a  true  angar.  It  ia  a  solid,  inodorous 
substenct,  linviiig  a  sugared  taste,  heavier  than  water, 
capable  of  forming  semi-transparent  crystals;  concen. 
(rated  alcohol  cannot  diaaolvc  the  sugar  of  milk ;  it  i' 
therefore  used  as  a  test  for  delecting  the  presence  of  this 
substance,  with  which  the  sugar  of  the  cane  is  sometime* 
adulterated.  It  ia  obtained  by  evaporating  whey  (le  petit- 
lait)  ;  it  depoaites  in  compacl  layers,  which  are  purified 
by  new  crystallizations.  According  to  Gny-Lussac  anil 
Thenard,  it  consists  of 

Carbon  38-825 
Oxygen  53-834 
Hydrogen     7-341 

Sir.j.iR  of  McsintuoMB.  (Sucre  de  Champignon*.  ] 
White,  haa  not  the  pleasant  taste  of  the  sugar  of  the  cane. 
It  is  obtained  by  pounding  mushrooms  in  a  marble  mortar, 
diluting  the  pulpy  substance  with  water,  filtering  the 
liquor,  evaporating  it,  and  treating  successively  with 
alcohol  the  brown  mass  which  is  formed.  It  crystallize- 
in  elongated  four-sided  prisms. 

Sugar  of  Starch,  {Sucre  d'Amidon.)  Starch  made 
into  a  paste  and  left  lo  itself  for  some  time  produces  « 
certain  quantity  of  sugar.  Sulphuric  acid  converts  stareb 
into  sugar;  if  a  mixture  of  water,  starch,  and  sulphurir 
acid  is  boiled  for  a  certain  time,  the  acid  will  not  be  de- 
'■cimposed  ;  for  if  carbonate  of  lime  ia  added,  it  will  unite 
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with  it,  and  form  sulphate  of  lime.  Saussure  found  that 
the  weight  of  sugar  formed  was  considerably  more  than 
the  weight  of  the  starch  employed ;  that  100  parts  of 
starch  gave  110*14  of  sugar;  from  whence  he  concluded 
that  a  part  of  the- water  was  solidified,  and  thus  the  acid 
acted  only  by  increasing  the  fluidity  of  the  liquor. 

Sulphates.  (Sulfates.)  Of  all  the  acids  none  has  a 
more  marked  tendency  to  combine  with  salifiable  bases 
than  sulphuric  acid ;  there  are*  of  course  many  sulphates. 
This  acid  forms  neutral  sulphates,  sub-sulphates,  acid  sul- 
phates,  and  many  of  these  can  combine  among  them- 
selves, forming  double  sulphates. 

When  we  examine  the  laws  of  combination  of  these 
salts,  we  find,  1st,  in  the  neutral  sulphates,  the  quantity 
of  the  oxygen  of  the  oxide  is  to  the  quantity  of  the  oxy- 
gen of  the  acid,  as  1  to  3,  or  the  quantity  of  acid,  as  1 
to  5.  2d.  The  sub-sulphates  are  not  uniform  in  their 
composition ;  sometimes  they  contain  once  and  a  half  as 
much  oxide  as  the  neutral  sulphates,  sometimes  3  times 
as  much,  or  even  6  and  12  times  the  same  quantity ; 
these  numbers  are  multiples  of  the  smallest  quantity  by 
2,  by  4,  and  by  8.  Berzelius  has  even  observed  many 
sub-sulphates  of  the  same  base.  3d.  The  acid  sulphates 
contain  for  the  same  quantity  of  base,  a  quantity  of  acid, 
which  is  exactly  twice  as  great  as  that  which  the  neutral 
sulphates  contain.  4th.  In  the  double  sulphates  the 
quantity  of  oxygen  of  one  of  the  bases  is  proportionate  to 
the  quantity  of  oxygen  of  the  other  base ;  thus  for  exam- 
pie  in  alum,  (acid  sulphate  of  alumine  and  potash,)  the 
quantity  of  oxygen  in  the  potash  is  to  the  quantity  of 
oxygen  in  the  alumine  as  1  to  3 ;  then  the  quantity  of 
acid  united  to  the  alumine  will  be  three  times  as  great 
as  the  quantity  of  acid  united  to  the  potash,  since  the 
quantities  of  acid  must  be  in  proportion  to  the  quantity 
of  oxygen  contained  in  the  bases. 
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Sulphates  exposed  to  the  action  of  caloric,  at  first  di> 
engage  [heir  water  of  crystal lization,  and  with  the  exccp. 
lion  of  tlie  sulphates  of  Thenard'a  second  section,*  and 
the  sulphate  of  magnesia,  arc  all  decomposed,  if  the 
temperature  is  sufficiently  elevated.  Their  acid  is  trans- 
formed into  two  volumes  of  sulphurous  acid,  and  one 
volume  of  oxygen,  and  the  oxide  is  reduced.  Id  some 
cases,  as  when  a  metal  has  much  affinity  for  oxygea,  (lie 
...xygen  of  the  sulphuric  acid  decomposed  serves  to  wise 
the  oxide  lo  a  higher  degree  of  oxidation  ;  this  is  th* 
iase  with  iron  iu  the  preparation  of  colcothar  01  A* 
t oxide  of  iron. 

Most  combustible  lion -metal  lie  bodies 
;iid  of  heat,  decompose  the  sulphate  ;  carbon,  prodi 
carbonic  acid,  and  an  oxide  or  rather  a  sulphuret ;  hydro- 
gen, forming  water  and  hydro-sulphuric  acid,  (sulphu- 
retted hydrogen;)  sulphur,  producing  sulphurous  acid 
ip«d  an  oxide  or  sulphuret,  &c.  This  last  combustible 
-luhstancc  cannot,  however,  decompose  the  sulphates 
which  resist  an  elevated  temperature.  Water  ■■■■■ 
<_iusly  upon  these ;  it  decomposes  many  of  the  neutral 
sulphates,  changing  them  into  an  acid  sulphate  and  sub- 
sulphate ;  it  dissolves  many,  but  in  a  variable  quantity, 
The  most  soluble  is  that  of  aluinine  ;  that  of  barytas  is 
wholly  insoluble,  and  it  is  ibis  base  which  has  the  great- 
est tendency  to  combine  with  sulphuric  acid  ;  thus  nil  till' 
sulphates  disturb  the  water  of  baryles.  Many  other  salt! 
may  also  be  thus  affected,  and  the  precipitate  formed 
should  not  be  regarded  as  the  sulphate  of  barytes,  bin 
when  nitric  acid  will  not  dissolve  it.  Some  iit/ilraciil; 
can,  in  peculiar  circumstances,  and  at  the  ordinary  low- 
perature,  decompose  the  sulphates  ;  at  an  elevated  tem- 
perature, boracic  and  phosphoric  acid*  decompose  them, 
uniting  with  their  base  and  forming  a  borate  or  n  plios- 

*  See  Uc  oiiklt  MiUli. 
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phate,  and  setting  free  the  sulphuric  acid,  which,  not 
being  able  to  exist  alone,  is  transformed  into  sulphurous 
acid  and  oxygen.  The  great  affinity  of  sulphuric  acid 
for  bases  gives  rise  to  many  native  sulphates ;  those 
which,  are  insoluble  are  usually  derived  from  the  decom- 
position of  the  sulphurets,  by  the  contact  of  damp  air, 
and  are  often  dissolved  by  the  waters  which  traverse  the 
galleries'  of  mines,  as  they  are  found  in  springs  whose 
sources  pass  through  earth  which  contain  sulphates  or 
the  materials  for  forming  them.  Those  which  are  em- 
ployed  in  the  arts  are  usually  extracted  from  native  mine- 
rals ;  some  are  prepared  directly  by  art,  and  many  by 
double  decomposition.     See  each  Sulphate. 

Sulphate  of  Alumine.  A  white,  deliquescent  salt, 
very  soluble,  of  an  astringent  taste,  reddens  the  tincture 
of  litmus,  crystallizes  in  groups.  The  solution  of  the 
sulphate  of  potash  or  ammonia,  poured  into  its  concen- 
trated solution,  immediately  forms  a  crystalline  precipi- 
tate of  alum.  It  exists  in  nature,  but  always  with  an 
.excess  of  base,  and  containing  some  water ;  it  is  known 
by  the  name  of  cdwnite  or  alummate.  It  is  obtained 
directly  by  treating  alumine  in  a  jelly  with  sulphuric  acid. 
It  is  also  procured  by  burning  mixtures  of  pyrites  and  ar- 
"illite.  Sulphuric  acid  acts  upon  alumine  and  forms  the 
.sulphate  which  is  obtained  by  lixiviating  and  then  evapo- 
rating the  liquor.  It  is  employed  in  preparing  alum; 
some  of  the  sulphate  of  ammonia,  or  the  residues  of  the 
distillation  of  nitric  acid  are  also  added. 

Sulphate  of  Alumine  and  Potash.  Acid.  See 
Alum.  r*  -* 

Sulphate  AxxoMiA^o-mAONEsiAN.  The  double 
sulphate. of  magnesia  and  ammonia.  This  last  base, 
poured  into  a  solution  of  the  sulphate  of  magnesia,  preci- 
pitates a  portion  of  the  magnesia,  and  takes  its  place. 

Sulphate  of  Ammonia.     A  colourless  salt,  of  a  bit- 

tor*  and^pkpgent  taste,  crystallizable  in  hexagonal  prisms 
A  37 
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terminated  by  points  with  six  sides.  If  exposed  to  the 
action  of  caloric,  it  at  first  loses  a  portion  of  ammonia, 
passes  to  the  state  of  an  acid  sulphate,  which  at  a  tern, 
perature  a  little  more  elevated,  decrepitates  and  decom- 
poses, giving  rise  to  nitrogen,  water,  and  the  volatile  sul. 
phitc  of  ammonia.  This  salt  is  very  soluble,  since  it  dis- 
solves in  two  parte  of  cold  water,  and  in  its  weight  oi 
boiling  water.  It  exists  in  small  quantities  in  nature- 
It  is  usually  prepared  by  directly  uniting  ammonia  to  sul- 
phuric acid.  In  the  arts,  great  quantities  of  sulphate  ol 
ammonia  ore  made  in  the  preparation  of  the  hydro-chlo- 
rate, (muriate  of)  ammonia.  Animal  substanccsare  fortius 
purpose  distilled  in  iron  cylinders ;  the  product  of  this 
distillation  is  conducted  into  vessels  which  contain  gyp- 
sum, (sulphate  of  lime,)  diluted  with  water.  A  greit 
quantity  of  oily  matter  collects  upon  the  surface,  which 
ia  removed.  The  sub-carbonate  of  ammonia,  which  is 
one  of  the  products  of  this  distillation,  decomposes  the 
sulphate  of  lime,  and  forms  a  sulphate  of  ammonia.  Il 
is  by  subliming  a  mixture  of  this  sulphate  and  of  chloride 
of  sodium,  (common  saltr)  that  the  hydro-chlorate  of  am. 
monia  is  obtained. 

Sulphate  of  Awtimonv.  The  oxide  of  antimony  has 
little  affinity  for  acids  ;  a  sulphate  is,  however,  obtained 
by  healing  metallic  antimony  with  5  times  its  weight  oi 
concentrated  sulphuric  acid.  This  sulphate  is  white, 
heavy,  and  contains  an  excess  of  acid.  When  brought 
into  contact  with  water  it  changes  into  a  very  acid  sul- 
phate, which  remains  in  solution,  and  a  sub-sulphate, 
which  is  precipitated.  See  Tartrate  of  Antimony  ami 
Potash. 

Sulphate  of  Baektes,  A  very  heavy,  white  salt, 
bard,  inodorous,  insipid,  wholly  insoluble  in  water,  am! 
only  soluble  in  a  concentrated  solution  of  sulphuric  acid. 
Exposed  to  the  action  of  heat,  il  fuses  at  a  very  elevated 
temperature,  but  does  not  decompose 


S  U  L  435 

tact  with  some  combustible  substance  like  charcoal,  ve- 
getable substances,  esc.  It  exists  extensively  in  nature, 
usually  accompanying  metals  in  veins,  seldom  in  beds. 
It  is  often  associated  with  antimony  and  the  per-oxide  of 
manganese,  it  is  then  called  heavy  spar  (spath  pesant). 
Its  crystals  which  were  formerly  supposed  to  be  in  rhom- 
boidal  prisms,  are  more  like  rhomboidal  octoedrons ;  they 
are  often  fla?  and  tabular  and  grouped  like  the  steps  of  a 
ladder.  The  sulphate  of  barytes  is  found  in  a  fibrous 
and  even  in  an  earthy  state,  but  usually  crystallized  ;  in 
its  system  of  crystallization  it  resembles  the  sulphate  of 
lead.  It  may  always  be  distinguished  from  that  sulphate 
by  sulphuretted  hydrogen,  or  any  alkaline  sulphuret 
which  forms  a  black  spot  upon  tbe  sulphate  of  lead.  The 
natural  sulphate  of  baryte^s  is  employed  to  obtain  barytes. 
In  order  to  obtain  this  sulphate  in  a  state  of  purity,  it  may 
be  prepared  by  decomposing  the  sulphate  of  soda  with 
the  nitrate  of  barytes,  and  washing  the  precipitate. 

Sulphate  of  Bismuth.     White,  compact,  acid ;  it  is 

decomposed  by  water  into  a  very  acid  sulphate,  and  a 

sub-sulphate  which  is.  precipitated.     It  is  obtained,  like 

that  of  antimony,  by  heating  minutely  divided  bismuth 

*  with  5  times  its  weight  of  concentrated  sulphuric  acid. 

Sulphate  of  Cadmium.  Colourless,  very  efflorescent, 
very  soluble,  crystallizing  in  prisms  with  a  rectangular 
base,  which  contain  much  of  the  water  of  crystallization. 
Heat  decomposes  it,  making  it  pass  to  the  state  of  a  sub- 
sulphate.  The  sulphate  of  cadmium  is  obtained  directly. 
It  consists  of  100  parts  of  acid,  161*12  of  oxide. 

Sulphate  of  Cesium.  Sulphuric  acid  can  combine 
with  the  protoxide  and  deutoxide  of  cerium.  The  proto- 
svAphate  is  white,  of  a  sugared  taste,  soluble  in  water, 
and  susceptible  of  being  crystallized.  It  is  obtained  di- 
rectly. The  detdo-sulphate  is  in  orange-coloured  acicu- 
ldr  crystals,  some  of  which  are  of  a  citron  yellow.     It  is 
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obtained  by  heating  the  deutoside  of  cerium  with  weal, 
sulphuric  acid,  and  evaporating  the  liquor. 

Sulphate  of  Cinchoxine.  According  to  M.  Baup. 
there  are  two  sulphates  of  cinchonine,  a  neutral  and  ati 
acid  sulphate. 

The  first  is  formed  of  Cinchonine,     .     .     39 

Sulphuric  acid,     .       5 

Water,  .     .     .       2#5, 

or,  1  atom  of  cindionine,  1  atom  of  acid,  and  2  atoms 


The  second 

s  formed  of  Cinchonine,  . 

.     39 

Sulphuric  acid 

.     10 

Water,      .     . 

•       9, 

or,  1  atom  of  cinchonine,  3  atoms  of  acid, 

nil  8  atoms  of 

water. 

The   tteutra 

sulphate  is   crystallized 

n   rhomboidal 

prisms  ;  it  is 

oluble  in  54  parts  water  al 

the  ordinary 

temperature,  and  in  ilj  parts  of  alcuhol. 

It  is  obtained 

by  a  direct  pro 

cess.     The  acid  sulphate  is 

colourless,  on- 

' 


alterable  by  the  air,  becomes  efflorescent  if  the  tempera- 
ture is  a  little  elevated,  crystallizes  in  octoedrons  with 
rhomboidal  base?.     It  is  soluble  in  half  its  weight  at  cm 
water  and  in  its  weight  of  alcohol,  but  is  insolul 
ether.      It  is  prepared  by  adding  acid  to  the  neutr.i 
phate,  and  evaporating  the  solution  to  a  pellicle. 

Sulphate  of  Chbomium.     Its  existence  only  is  asct 
lained. 

Sulphate  of  Cobalt.  A  rose-coloured  salt,  s 
lible  of  crystallizing  in  rhomboidal  prisms,  terminated  b\ 
dihedral  summits.  It  dissolves  easily  in  cold  water  ;  it* 
solution  reddens  the  tincture  of  litmus,  and  gives  with 
ammonia  a  precipitate  soluble  in  an  excess  of  alkali. 
The  sulphate  of  cobalt  is  obtained  by  treating  with  sul- 
phuric acid  one  of  the  oxides  of  the  metal.  The  ptoto- 
sulpbatc  is  that  which  always  forms. 
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Sulphate  of  Coppbk.  (Sulfate  de  Cuiore.)  The 
deuto-sulphate  alone  exists.  It  has  a  very  styptic  taste ; 
is  soluble  in  4  parts*  of  cold  water  and  2  parts  boiling 
water,  crystallizes  in  prisms  with  an  oblique  base ;  its 
crystals  contain  a  large  quantity  of  the  water  of  crystal- 
lization, which  gives  them  a  beautiful  blue  colour.  Ex- 
posed  to  the  air,  they  become  slightly  efflorescent,  and 
their  surface  appears  whitish ;  when  dried  entirely  by 
heat,  they  are  white.  They  melt  easily  in  their  water  of 
crystallization,  and  of  course  cannot  become  white  till 
having  been  thus  fused.  When  heated  in  a  crucible 
with  charcoal,  it  decomposes,  and  the  metal  is  reduced. 
Its  solution  is  precipitated  by  potash  and  soda ;  ammonia 
forms  with  it  a  greenish  blue  precipitate,  which  dissolves 
in  an  excess  of  alkali  and  forms  a  liquid  of  a  beautiful 
blue,  which  the-  ancients  called  celestial  blue.  Sulphu- 
retted hydrogen  forms  with  it  a  dark  brown  precipitate. 
The  ferro-cyanide  of  potassium  precipitates  it  crimson, 
and  the  simple  cyanide  yellow.  Iron  and  phosphorus 
decompose  it,  and  become  covered,  with  .a  coat  of  metallic 
copper.  The  water  of  barytes  precipitates  it  a  bluish 
white,  the  precipitate  is  formed  of  the  sulphate  of  barytes 
and'  the  hydrated  oxide  of  copper. 

'  The  sulphate  of  copper  is  seldom  found  crystallized  in 
nature ;  this  sulphate  is  common  in  the  waters  of  the 
galleries  of  mines  which  contain  pyrites  of  copper  ;  it  is 
sometimes  found  in  such  quantities  as  to  be  used  for  the 
extraction  of  copper  ;  for  this  purpose  the  waters  are  col- 
lected and  evaporated.  This  is  called  the  copper  of  ce- 
mentation. Large  quantities  of  copper  are  obtained  by 
roasting  ores  which  contain  sulphuret  of  copper ;  the 
most  common  method,  and  that  by  which  this  metal  is  ob- 
tained in  its  purest  state,  is  by  extracting  it  from  the  sul- 
phuret of  copper  by  roasting.  This  salt  is  of  use  in 
medicine  and  in  the  arts.  It  consists  of  100  of  acid  and 
99*126  of  base. 

87* 


436  SDL 

SUI.PB.4TB  Of    CoPPBB  AhmORMCAL.       Tins  Silt    IB  <A 

a  beautiful  blue  colour,  it  is  distinguished  from  the  nil 
phaie  of  oopper,  1st,  by  its  ammoniacal  odour ;  2d,  by  it! 
property  of  greening  the  infusion  of  violets  ;  3d,  by  the 
green  precipitate  which  it  gives  with  solution  of  the  tkut- 
oxide  of  arsenic  ;  this  precipitate  which  is  the  aisenitr 
of  copper  is  very  abundant,  and  appears  immediately. 
while  the  deutoxide  of  arsenic  with  the  sulphate  of  cop- 
per, does  not  furnish  an  evident  precipitate  until  20  or  '& 
minutes  have  elapsed.     (OrfUa.) 

Sulphate  of  Gold.  (Sulfate  d' Or.)  Pelletier  observed 
i hat  the  deutoxide  of  gold  might  be  dissolved  inconccn 
trated  sulphuric  acid  ;  but  as  these  two  bodies  have  !iul< 
affinity,  if  water  is  added  to  the  liquid,  sufficient  heat  is 
produced  to  reduce  the  gold,  which  precipitates  in  a  black 
oowdcr. 

Sulfhate  of  Glucina.  A  sugared  salt  which  aUrace 
humidity  from  the  air,  is  very  soluble  in  water,  crystal 
lines,  but  with  difficulty,  in  acicular  prisms;  It  is 
hy  a  direct  process. 

Sulphate  of  Irok.     (Sulfide  de  Fer.)  Sulphuric  aciri 
combines  with  three  oxides  of  iron ;  but  according  to  Ber. 
zelius,  there  exist  but  the  proto  and  trito-sulphati 
regards  the  deuto- sulphate  as   a  compound  of  the 
others.      It  is  certain  that  by  pouring  an  alkali  iul 
solution,  it  forms  a  precipitate  of  triioxide.     If  this 
cipitate  is  separated,  and  another  precipitate  is  madewkli 
the  same  substance  as  before,  the  precipitate  will  then  hi 
almost  wholly  formed  of  die  protoxide.     Thus  Beraelius 
considers  the  deutoxide  of  iron,  as  a  ferrate  of  iron, 
compound  of  the  protoxide  and  the  tritoxide  of  (ho 

The  protosulpkate  is  usually  in  the  ton 
transparent  crystals,  of  a  beautiful  green  colour,  and  a 
■very  styptic  taste.  Exposed  to  the  air,  it  becomes  efflo 
Ascent,  and  its  surface  covensfl  with  "-hra  fifcm 
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which  are  the  sub-trito-sulphate.  It  is  soluble  in  3  parti  of 
cold  water.  Its  solution  is  green,  and  soon,  decomposes ; 
when  left  in  the  air  it  becomes  red,  giving  a  yellow  precipi- 
tate, of  the  sub-trito-sulphate.  Its  colour  is  owing  to  the 
,  trito-sulphate  which  it  contains,  and  which  is  formed  by 
the  absorption  of  oxygen  from  the  air.  The  proto-sul- 
phate  of  iron  owes  its  colour  to  its  water  of  crystalliza- 
tion, of  which  it  contains  ffy  of  its  weight ;  for  if  de- 
prived of  this  by  dissication,  it  becomes  entirely  white. 
Owing  to  the  great  quantity  of  water  ot  crystallization, 
by  heating  this  sulphate  suitably,  a  certain  quantity  of  very 
concentrated  sulphuric  acid  may  be  obtained,  which  is 
known  by  the  name  of  "  Stdfwrique  glacial  de  Nordhau* 
sen."    The  residuum  is  the  tritoxide  of  iron. 

The  solution  of  the  proto-sulphate  of  iron,  can  absorb 
a  certain  quantity  of  the  deutoxide  of  nitrogen,  which  is 
disengaged  by  heat ;  this  same  solution  is  not  precipitated 
by  sulphuretted  hydrogen,  but  by  the  ferro-cyanide  of 
potassium,  forming  a  white  precipitate,  which  immediately 
becomes  blue  by  contact  with  the  air.  Chlorine  produces 
the  same  effect ;  and  the  simple  cyanide  of  potassium 
causes  an  orange  precipitate.     This  sulphate  is  seldom 
found  in  nature  in  a  solid  state,  but  as  the  sulphuret  of 
this  metal  is  very  abundant,  and  is  easily  changed  by 
contact  with  the  air  to  a  proto-sulphate,  this  salt  on  ac 
count  of  its  solubility  is  often  found  in  solution  in  waters 
flowing  in  mineral  regions.     As  this  sulphate  brings  a 
low  price,  it  is  seldom  obtained  by  the  expensive  method 
of  evaporating  these  waters,  but  generally  by  exposing 
to  the  air  the  pyrites  or  the  sulphuret  of  iron,  which  de- 
composes gradually.     This  salt  is  used  in  dyeing ;  it  con- 
sists of  100  of  acid  and  87-836  of  base. 

The  deiUosidphate  is  prepared  by  treating  the  deutoxide 
,  of  iron  with  weak  sulphuric  add,  at  the  same  time  avoid- 
ing access  of  air.     It  is  soluble  in  water ;  the  solution  at 
first  easily  absorbs  oxygen  from  the  air,  and  passes  to  the 


140  3  U  L 

state  of  a  irito-sulpliate.  Il  is  not  precipnated  by  * 
pint  retted  hydrogen,  but  the  ferro- cyan  ate  of  potaasio 
produces  with  it  a  clear  blue  precipitate,  and  the  &nif 
. ■■  van i de  an  abundant  bluish  green  precipitate. 

The  trito-stdpkate,  is  of  an  orange"  colour,  styptic  i 
ilie  preceding,  reddens  the  tincture  of  litmus,  is  soluble 
water,  and  has  never  been  made  to  crystallize.  Aneice 
of  sulphuric  acid  increases  its  solubility,  and  renders 
.ilmost  white  ;  an  excess  of  oxide  renders  it  yellow. 
when  evaporated  to  dryness,  an  attempt  is  made  to  re< 
solve  il  in  water,  it  changes  to  an  insoluble  sub-sulphatf 
and  a  soluble  acid  sulphate,  which  remains  in  the  liquor 
.Sulphuretted  hydrogen  forms  a  yellow  precipitate 
phur  in  the  solution  of  the  I rilo. sulphate  of  ire 
ferro. cyanale  of  potassium  produces  with  it  a 
deep  blue  precipitate,  while  the  simple  cyanide  scar 
forms  any.   This  salt  is  obtained  by  treating  the  hydra 
tritoxido  of  iron  with  sulphuric  acid. 

Si'LI'uate  of  Lead.     (Sulfate  de  Plomb.)     A  whit 
salt,  very   heavy,  insipid,  insoluble,  volatile  in  the  air,  i 
a  high  temperature.    It  is  little  soluble  in  an  escess  c 
acid  ;   but  dissolves  readily  in  hydro-chloric  acid, 
heated  with  charcoal,  carbonic  and  sulphurous  acids  ai 
disengaged,  and  a  sub-sulphuret  is  formed.    The  sulphal 
of  lead  exists  in  nature  ;   it  is  found  in  crystals,  of  whte 
the  prevailing  form  is  the  octoedron  more  or  less  mil 
lated  ;  these  crystals  are  sometimes  transparent,  isolate! 
hut  more   commonly  collected  in   a  crystallin 
sembling  the   sulphate  of  barytes;   from   the  sulphate 
maybe  distinguished  by  its  forming  a  black  spot  w  he 
brought  in  contact  with  sulphuretted  hydrogen,  and  j 
giving  with  the  blow-pipe  a  metallic  globule, 
tained  by  pouring  a  solution  of  the  sulphate  of  s 
u  solution  of  the  acetate  of  lead.     It  consists  of  100 
acid  and  278-89  of  the  protoxide  of  lead. 


SUL  441 

;  Sulphate  of  Lime.  (Sulfate  de  Chaux.)  Gypsum. 
Plaster  of  Paris.  Without  colour  when  pure,  soluble  in 
BOO  parts  of  cold  water,  of  course  more  soluble  than 
Lime.  Exposed  to  the  action  of  fire/  it  loses  its  water  of 
crystallization,  and  fuses  in  a  white  enamel.  It  has  much 
affinity  for  water,  for  if  after  losing  by  heat  its  water  of 
crystallization,  it  is  exposed  to  the  air,  it  absorbs  that  of 
the  atmosphere  without  changing  its  state. 

The  sulphate  of  lime,  or  gypsum  (gypse)  is  abundant 
in  nature ;  when  it  does  not  contain  water,  it  is  called 
anhydrous.  It  is  usually  found  crystallized,  fibrous,  com- 
pact, &c._  Its  crystals  are  upright  quadrangular  prisms, 
they  have  a  peculiar  tendency  to  arrange  themselves  in 
groups,  and  round  their  angles.  In  the  fibrous  varieties, 
it  has  been  remarked  that  the  fibres  are  usually  perpen- 
dicular to  the  side  of  the  veins  which  contain  them.  The 
compact  sulphate  of  lime  is  found  in  great  quantities  in 
the  environs  of  Paris ;  hence  its  name.  It  commonly 
offers  a  pseudo-regular  structure,  and  seems  like  the 
basalts,  to  divide  into  large  prisms.  This  last  variety  is 
chiefly  used  as  a  plaster  stone.  The  white  crystallized 
sulphate  of  lime  is  usually  pure  enough  for  all  practical 
purposes,  but  a  still  purer  sulphate  may  be  obtained  by  the 
direct  combination  of  lime,  and  sulphuric  acid. 

Sulphate  of  Lithium.  White,  very  sapid,  suscepti- 
ble of  crystallization  in  irregular  masses,  very  soluble  in 
water,  and  unalterable  by  the  air.  It  fuses  with  difficulty. 
-When  treated  with  sulphuric  acid  it  forms  an  acid  sul- 
phate less  soluble  in  water  than  the  neutral  sulphate,  but 
which  fuses  more  easily.  It  can  form  with  the  acid  sul- 
phate of  alumine,  a  double  salt  analogous  to  alum,  and 
which  like  that  crystallizes  in  octoedrons,  sometimes  in 
in  dodecahedrons.  The  sulphate  of  lithium  is  prepared 
by  a  direct  process.  It  can  also  be  obtained  by  peculiar 
processes   from  the  ores  which  contain  the  oxide  of 
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lithium.     The  neutral  sulphate  of  litlj 
i8*41  of  acid  to  31  -59  ol"  the  base. 

Silphatf.  of  Maiivksia.  In  taste  it  is  similar 
of  the  sulphate  of  soda,  though  leas  bitter.  It  wi 
mcdy  called  sal  eathitrtiriis  amartix,  or  bitter  cathartic 
salt.  It  is  now  known  by  the  name  of  Epsom  salt,  being 
furnished  in  considerable  quantity  by  the  mineral  waters 
n  that  place  ;  it  is  sometimes  called  Seillitz  salt,  from  t 
village  in  Bohemia  which  also  contains  mineral  waters 
strongly  impregnated  with  it.  It  is  white,  very  soluble 
in  water,  crystallizes  in  4. sided  prisms,  terminated  by 
points  with  4  faces.  It  effloresces  in  the  air,  fuses  ia  its 
water  of  crystallization  when  exposed  to  heat,  but  does 
not  experience  the  igneous  fusion.  The  neutral  car- 
bonates of  potash  and  soda  do  not  precipitate  this  sul- 
phate, but  if  the  mixture  is  heated,  a  portion  of  carbonic 
acid  is  disengaged,  and  a  precipitate  is  formed.  TIil 
sulphate  of  magnesia  is  in  commerce  often  imitated  by 
the  sulphate  of  soda  whose  crystallization  has  been  dis- 
turbed ;  the  appearance  and  even  the  taste  may  deceive, 
but  the  mistake  can  be  discovered  by  pouring 
solution  either  potash  or  soda,  which  precipitates  the  sul- 
phate of  magnesia,  hut  does  not  affect  the  sulphate  of  soda. 

The  sulphate  of  magnesia  exists  in  the  waters  of  man\ 
springs,  in  so  great  quantities  as  to  give  them  a  very  biltei 
taste  and  strong  medicinal   properties.      It   may  tic 
mined  by  evaporating,  purifying,  and  crystallizing 
waters.     According  to  Gay-Lussac,  17-79!)  parts  of 
sulphate  of  magnesia  contain, 

Acid,       .     .     5-790, 
Magnesia,    .     2-655, 
Water,    .     .     9-154. 
This  salt  is  of  important  use  in  medicine. 

Sulphate  of  Maxgajcebe.     Sulphuric  acid 
waits  with  the  oxides  of  manganese.     The  proto.mli 
is  white,  of  an  astringent  and  bitter  taste,  susceptible 
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ing  rhomboidal  crystals,  very  soluble,  decomposable 
eat.  It  is  obtained  by  beating  in  a  crucible  a  paste 
e  peroxide  of  manganese  and  sulphuric  acid ;  from 
mixture  is  obtained  tbe  sub-proto-suiphate  and  the 
ral  sulphate.  They  are  separated  by  water.  The 
sulphate  always  exists  with  excess  of  acid  ;  it  is  red, 
mposable  by  water,  which  unites  with  its  sulphuric 
It  is  obtained  by  treating  the  per-oxide  of  man- 
se  with  concentrated  sulphuric  acid.  The  deuto- 
kate  does  not  exist ;  sulphuric  acid  changes  the  deut- 
3  of  manganese  into  a  protoxide  which  dissolves, 
the  deutoxide  which  is  precipitated. 
tlphate  of  Mercury.  The  proto-sidphate  is  white, 
srulent,  insipid,  insoluble  in  water,  soluble  in  excess 
id.  It  is  obtained  by  decomposing  the  proto-nitrate 
ercury  with  the  sulphate  of  soda.  The  deuto-stdphate 
also  be  obtained  by  double  decomposition,  by  end- 
ing the  deuto-nitrate  of  mercury.  It  may  also  be 
ared  by  treating  in  a  retort  mercury  and  sulphuric 
;  one  part  of  the  acid  is  decomposed,  oxidates  the 
.1,  and  the  remainder  is  disengaged  in  the  state  of 
lurous  aoid ;  the  other  unites  to  the  oxide  formed, 
ucing  a  white  mass,  which  is  the  deuto-sulphate  of 
;ury.  If  this  mass  is  washed  with  boiling  water,  it 
ges  to  a  colourless  acid  deuto-sulphate,  which  se- 
s  in  solution,  and  a  sub-deuto- sulphate  which  pre- 
ites  in  a  yellow  powder.  This  powder,  washed  and 
I,  was  formerly  known  in  pharmacy  by  the  name  of 
Ih  mineral.  The  acid  sulphate  may  be  employed  in 
►reparation  of  the  deuto-chloride  of  mercury. 
rfcHBATS  of  Molybdenum.  Its  existence  only  is 
raw  .- 

rSFBC^TB  of  Morphine.     A  salt  having  a  very  bitter 

,  soluble  in  water,  and  susceptible  of  crystallizing  in 

xadiated  needles.     It  can  unite  to  an  additional 
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rjnautity  oi*  acid  and  forms  an  acid  sulphate.     It 
rained,  by  a  direct  process. 

Sdwhate  of  Nickel.  A  beautiful  green  soil 
sugared  and  astringent  taste.  It  effloresces  in  the  air. 
dissolves  in  three-  parts  of  cold  water,  crystallizes  in 
rhomboidal  transparent  prisnis,  which  contain  4a  for  100 
•  if  the  water  of  crystallization,  easily  passes  into  (hr 
itqueous  fusion.  It  is  obtained  directly,  and  consists  of 
17-8  of  acid  and  52-0  of  base. 

Sulphate  of  Platl\a.  Of  an  orange  yellow  coloui. 
;i  styptic  taste,  reddens  litmus,  is  very  soluble  in  water. 
crystallizes  with  difficulty.  Like  all  salts  whose  metal* 
have  little  affinity  for  oxygen,  it  easily  decomposes  by 
heat  and  the  metal  is  set  free.  The  sulphate  of  platim 
can  form  double  salts  with  (he  sulphates  of  potash,  soda. 
and  ammonia.  It  is  obtained  by  treating  the  sulphurei 
of  platina  with  nitrous  acid. 

Sulphate  of  Potash.  A  whito  salt  of  a  bitter  lastc. 
which  crytallizes  in  S.eided  prisms,  terminated  by  pyra- 
midswith  6  faces.  It  is  soluble  in  13  or  15  parts  of  cokl 
water  and  in  5  parts  of  boiling  water.  It  contains  u» 
water  of  crystallization,  but  a  little  water  of  interposition, 
which  gives  it  the  property  of  decrepitating  when  ei 
posed  to  the  action  of  heat ;  it -is  unalterable  by  the  air. 
This  salt  is  employed  in  medicine,  but  not  so  much  now 
as  formerly,  when  it  was  known  as  (he  nrcnntm  dupliea 
'em,  sal  polychrest,  vtiriolated  tartar,  Arc. ;  its  composition 
long  remained  a  secret.  Taripiinius  obtained  it  by  de- 
composing the  sulphate  of  iron  with  the  sub-carbonate  of 
potash.  It  is  prepared  directly  by  uniting  potash 
sulphuric  acid  ;  but  is  more  frequently  obtained  from 
residues  in  the  manufacture  of  nitric  acid,  these  are 
'irely  composed  of  the  acid  sulphate  of  potash  ;  tb 
cess  of  acid  is  saturated,  not  with  potash  which  is 
extensive  than  the  sulphate,  but  with  lime  ;  water 
added,  it  is  filtered  and  evaporated,  and  crystals  of 
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sulphite  of  potash  are  obtained.  This  salt  consists  of 
acid  100  and  base  117-996.  It  is  easy  to  distinguish  a 
soiutKHPof  the  sulphate  of  potash  from  a  solution  of  the 
Balphate  of  soda,  by  testing  them  with  tartaric  acid  or 
the  chloride  of  platina;.  the  solution  of  the  sulphate  of 
soda  'will  not  be  affected  by  either  of  these  substances, 
while  that  of  the  sulphate  of  potash  will  give  with  tartaric 
acid  a  white,  and  with  the  chloride  of  platina  a  yellow 
precipitate. 

Sulphate  of  Potash  (Bi.).  This  salt  was  disco* 
vered  by  Ronelle ;  it  crystallizes  in  needles,  and  some- 
times in  6-sided  prisms ;  its  taste  is  acrid  ;  it  reddens  the 
vegetable  blues ;  is  soluble  m  2  parts  of  water  at  60°,  and 
in  much  less  of  boiling  water;  it  melts  readily,  becoming 
opaquely  white  on  cooling*  It  is8  usually  obtained  in  the 
process  for  nitric  acid,  and  is  not  used  except  to  form 
the  sulphate.  It  contains  two  proportions  of  sulphuric 
acid,  and  one  of  potash. 

Sulphate  of  Quinine.  A  very  bitter,  white  salt,  sus- 
ceptible of  crystallizing  in  fine  pearly  needles,  which 
collect  in  light  masses.  This  salt  becomes  luminous  at 
the  temperature  of  boiling  water.  It  is  little  soluble  in 
water,  but  becomes  very  much  so,  by  the  addition  of  a 
quantity  of  sulphuric  acid ;  this  forms  an  acid  sulphate. 
The  science  of  medicine  is  indebted  to  Pelletier  and 
Caventon,  for  the  discovery  of  this  important  and  valuable 
substance,  one  of  the  most  precious  of  the  Materia 
Medical  The  sulphate  of  quinine  exists  united  to  a  small 
quantity  of  kinic  acid  in  the  yellow  quinquina  (Cinchona 
officinalis  of  Linn&us).  It  is  obtained  by  boiling  twice 
for  a  quarter  of  an  hour,  the  powdered  quinquina  bark  in 
a  sufficient  quantity  of  water ;  1  ounce  of  sulphuric  acid 
to  a  pint  of  water  is  then  added.  These  decoctions  which 
contain  the  sulphate  of  quinine,  are  united,  saturated  by 
lime,  and*filtered;  the  deposite  on  the  filter  being  well 
dried,  is  then  heated  with  t alcohol  to  07° ;  the  liquor  is 
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left  to  cool  and  deposite,  ihen  decanted,  and  the  residue 
treated  with  a  new  quantity  of  alcohol ;  this  operation  ii 
ngain  repeated,  and  continued  until  the  alcohol  showa  by 
being  destitute  of  a  hitter  taste,  that  it  no  longer  holds  any 
of  the  quinine  in  solution ;  all  these  liquors  are  then 
united  and  distilled ;  in  the  distilling  vessel  will  remain  a 
thick  blackish  substance  ;  this  is  quinine.  To  form  the 
sulphate,  Ihe  quinine  thus  obtained,  must  be  boiled  in 
r  acidulated  by  sulphuric  acid  ;  this  dissolves  it  en. 
lirely  ;  the  boiling  liquor  is  then  filtered,  and  on  cooling, 
depositesa  coloured  sulphate  of  quinine;  this  is  purified  by 
new  crystallizations,  and  by  being  treated  with  animal 
charcoal. 

When  little  crystalline  scales  are  observed  in  the 
boiling  liquor,  it  should  be  filtered,  as  it  will  then  on 
cooling,  form  a  solid  mass.  The  filters  which  are  used, 
should  first  bo  washed  in  acidulated  water.  The  sulphate 
of  quinine  should  be  dried  with  a  moderate  heat,  and 
between  sheets  of  paper,  that  it  may  not  be  coloured  by 
ihe  air." 

Sulphate  of  Silver.     (Sulfate  d' Argent.)     A  while 
sail  of  a  metallic  laste,  little  soluble  in  water,  but  become? 
more  so  by  an  excess  of  acid.     Exposed  to  the  action  of 
fire,  it  first  melts,  then  decomposes.     Like  most  of 
compounds  of  silver,  it  is  very  soluble  in   ammonia, 
forms  a  while  precipitate  with  muriatic  acid.     It  i 
tained  by  decomposing  a  solution  of  the  sulphate  ofi 
by  a  solution  of  the  nitrate  of  silver.     It  can  also  be 
tained  by  a  direct  process. 

Sulphate  of  Soda.  (Sulfate  de  Sottde.)  Is  also 
called  Glauber's  salts,  in  honour  of  the  chemist  by  whom 
it  was  discovered  ;  the  discovery  was  made  in  examining 
the  residues  in  the  preparation  of  muriatic  acid, 
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colourless  bitter  salt,  susceptible  of  forming  very  large 
crystals,  which  are  six-sided  prisms,  terminated  by  sum- 
mits with  two  faces,  and  containing  fifc  of  the  water  of 
crystallization.  It  effloresces  very  soon  in  the  air,  Gay- 
.Lussac  made  some  curious  experiments  upon  its  solubility 
in  toater;  the  result  of  them  is,  that  at  the  temperature  of 
92°,  water  dissolves  its  greatest  proportion  of  the  salt, 
and  that  with  either  more  or  less  heat,  it  dissolves  less. 
Water  at  92°  dissolves  half  its  weight,  and  at  32°  but 
one -twentieth  of  its  weight,  and  at  212°  about  the  same 
as  at  32°.  It  often  happens  that  its  solution,  when  stand- 
ing entirely  undisturbed,  will  not  crystallize,  though  upon 
being  slightly  agitated,  crystallization  will  soon  take 
place.  It  is  prepared  in  great  quantities  by  decomposing 
the  chloride  of  sodium  (common  salt)  by,sulphuric  acid. 
The  sulphate  of  sodium  consists  of  100  of  acid  and 
78*187  of  soda.  This  salt  is  very  useful  in  medicine ; 
it  is  used  in  the  arts  for  the  preparation  of  artificial  soda, 
and  for  purifying  the  pyro-ligneous  acid. 

Sulphate  of  Stronttan  .  {Sulfate  de  Strontiane.)  A 
white,  insipid,  and  inodorous  'salt,  scarcely  soluble  in 
water,  yet  more  soluble  than  the  sulphate  of  barytes, 
since  it  dissolves  in  4000  parts  of  water ;  it  resembles  the 
sulphate  of  barytes  in  all  its  properties ;  it  has,  like  that, 
a  density  of  4.  It  is  found  in  nature  in  different  situa- 
tions, sometimes  in  regular  crystals  of  rhomboidal 
prisms,  like  those  of  the  sulphate  of  barytes,  except  that 
the  angles  are  different;  the  faces  of  the  point  which 
terminates  the  crystals  of  strontian,  form  an  obtuse  angle 
with  the  axis  of  the  prism,  while  the  faces  which  termi- 
nate the  crystals  of  the  sulphate  of  barytes,  present  an 
acute  angle.  The  sulphate  of  strontian  is  also  formed  in 
little  fibrous  masses,  usually  of  a  clear  blue,  from  which 
it  has  received  the  name  of  celestine :  it  is  often  found  in 
compact  masses,  containing  a  little  carbonate  of  lime. 
H  »  not,  like  the  sulphate  of  barytes,  found  in  veins,  but 
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almost  always  in  bods.  The  sulphate  of  strontian  i.- 
used  for  obtaining  atroutian  ;  this  sulphate  may  be  pro- 
cured artificially,  by  pouring  a  solution  of  the  sulphate  ol 
soda  into  the  solution  of  a  salt  of  strontian. 

Sulphate  of  Tellurium.  (Sulfate,  de  Tellurt.)  Co- 
lourless, soluble  in  water,  is  easily  decomposed  by  calo- 
rie.    It  is  obtained  by  a  direct  process. 

Si  lphatb  of  Tim.  {Sulfate  d'Eiain.)  Tin.  bsslirtlc 
tendency  to  form  combinations  with  acids  ;  this  is  pernio? 
owing  to  the  density  of  its  oxide ;  yet  by  treating  ibis 
metal  with  concentrated  sulphuric  acid,  a  sulphate  is  ob- 
tained which  presents  nearly  the  same  physical  charac- 
ters as  the  sulphate  of  harytes,  and  which  like  that  dis- 
solves in  very  small  quantities  in  sulphuric  acid  ;  but  il 
instead  of  proceeding  in  the  manner  above  described, 
concentrated  sulphuric  acid  is  poured  into  a  solution  ol 
the  proto- chloride  of  tin,  hydro. chloric  acid  is  disengaged, 
and  a  flaky  precipitate  (brmed,  which  can  dissolve  in 
water  and  crystallize  in  acicular  prisms  by  a  careful  ova- 
poration.  If  this  new  sulphate,  by  aid  of  heat,  is  treated 
with  a  new  quantity  of  sulphuric  acid,  it  passes  to  the 
state  of  an  acid  de  is  to -sulphate,  which  remains  in  ill'1 
liquor  without  crystallizing. 

Spli'hate  of  Titanium.  (Sulfate  tie  Tftone.)  Co- 
lourless, un cryst  alii z able,  always  contains  a  smalt  quan 
ttty  of  the  sulphate  of  potash,  provided  that  the  pride  ol 
litanium  is  employed  in  its  preparation,  which  is  itsell 
prepared  through  the  agency  of  potash. 

Sulphate  of  Thorina.  (Sttlfate  de  Thorine..)  A 
white  salt,  of  on  astringent  taste,  and  soluble  in  water. 
On  evaporating  its  solution,  crystals  without  colour  and 
unalterable  by  the  air  are  obtained ;  but  if  left  to  itself, 
the  solution  in  time  deposites  an  insoluble  sub.sulphate. 
and  the  liquor  contains  an  acid  sulphate. 

Sulphate  of  Uranium.  The  proto -sulphate  exists, 
but  is  scarcely  known.     The  d  onto -sulphate 
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acid,  very  soluble  in  water ;  it  crystallizes,  but  with  diffi- 
culty, in  short  prisms,  containing  12  parts  in  100  of  the 
water  of  crystallization.  It  is  obtained  by  heating  the 
deutoxide  of  uranium  with  diluted  sulphuric  acid. 

Sulphate  of  Yttbia.  A  white  salt,  of  a  sugared 
taste,  soluble  in  40  parts  of  cold  water,  susceptible  of 
crystallizing ;  it  is  obtained  by  treating  yttria  with  diluted 
sulphuric  acid. 

Sulphate  of  Zinc.  A  white  salt,  of  a  sharp  and 
styptic  taste ;  it  is  obtained  in  granular  masses,  resem- 
bling sugar,  but  crystallizing  in  four-sided  prisms,  termi- 
nated by  pointa,  with  four  faces ;  it  effloresces  in  the  air, 
fuses  easily  in  its  water  of  crystallization,  of  which  it 
contains  36  parts  in  100.  It  is  oiten  covered  with  oohre- 
ltke  spots,  which  indicate  that  it  is  rendered  impure  by 
the  presence  of  iron.  It  is  soluble  in  3  parts  of  cold 
water,  and  in  a  less  quantity  of  boiling  water ;  the  solu- 
tion reddens  the  tincture  of  litmus,  and  a  precipitate  is 
formed  by  alkalies  which  .redissolve  the  precipitate  if 
added  in  excess.  This  precipitate  is  greenish  white 
when  the  common  sulphate  <Jf  zinc  is  used,  but  perfectly 
white  when  pure  sulphate  of  zinc  is  employed.  The 
ferro-cyanate  of  potassium  produces  a  blue  precipitate 
with  the  sulphate  of  zinc  of  commerce ;  this  precipitate 
is  white  when  $he  sulphate  is  pure.  The  alkaline  hydro* 
sulphurets  form  with  it  a  blackish  deposite ;  this  is  whitish 
when  the  salt  is  pure.  The  chromate  of  potash  forms  an 
orange  precipitate ;  an  infusion  of  nutgalls  forms  no  pre- 
cipitate, unless  other  sulphates  are  in  solution.  The  sul- 
phate of  zinc  is  employed  in  medicines ;  it  is  obtained 
pure  by  treating  zinc  with  diluted  sulphuric  acid*  That 
which  is  used  in  commerce  is  obtained  by  roasting  the 
sulphuret  of  zinc ;  but  as  this  sulphuret  always  contains 
some  foreign  sulphurets,  this  sulphate  is  not  pure.  It 
iMtn  be  purified  by  boiling  h  with  the  oxide  of  zinc, 
which  decomposes  the  sulphates  ot  itonjpnA  w^yst^^ 
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are  the  most  common  substances  by  which  the  sulphiti- 
of  zinc  ia  adulterated.  This  Bait  consists  of  100  of  acidT 
and  100-655  of  base. 

Sulphate  of  Zihcontcm.  White,  insipid,  pulverulent. 
very  soluble  in  water ;  it  is  obtained  by  double  decom- 
position. 

Sulphates  (Hypo.)  (Hypo  from  the  Greek  up),  less. 
the  hypo- sulphates  containing  less  oxygen  than  the  8 
phates.)  The  hypo-sulphates  when  exposed  to  I 
action  of  heat  are  changed  into  neutral  sulphates  and 
sulphurous  acid.  These  sulphates  do  not  readily  absorb 
oxygen  from  tin?  air ;  they  are  all  more  or  less  soluble  ill 
water.  Sulphuric  acid  poured  into  these  solutions  takes 
the  place  of  the  hypo- sulphuric  acid,  and  the  latter  re- 
mains in  the  liquor ;  but  if  this  acid  is  added  to  a  hypo- 
sulphate  without  any  water,  the  acid  is  decomposed,  am) 
iulphurous  acid  and  a  sulphate  are  formed.  The  hypo- 
sulphates  are  prepared  directly,  except  that  of  barytes 
and  some  others.  In  these  salts  the  quantity  of  oxygen 
of  the  oxide  is  to  the  quantity  of  the  acid  as  1  to  9. 

Sulphites.  (Sulfites.)  They  resemble  the  sulphates 
n  their  properties;  but  as  sulphuric  acid  has  great  alli- 
uityfor  bases,  and  as  combiuations  formed  with  this  acid 
are  vory  permanent,  the  sulphites  easily  absorb  oxygen. 
and  pass  to  the  state  of  sulphates ;  this  takes  place  at  the 
ordinary  temperature,  when  they  are  exposed  to  coniacT 
with  the  air,  and  still  more  readily  occurs  when  they  are 
treated  with  nitric  acid;  this  acid  yields  to  the  sulphites 
a  portion  of  oxygen,  changing  them  to  sulphates,  j 
becoming  itself  a  deutoxide  of  nitrogen ;  thus  by  hes 
a  sulphite  whose  base  has  much  affinity  for  sulphuric  a 
as  magnesia  and  soda,  the  sulphite  will  leave  a  portion  of 
sulphur,  and  pass  to  the  state  of  a  sulphate  with  excess  of 
base ;  if  it  is  a  sulphite .  with  excess  of  acid,  there  will 
also  be  a  disengagement  of  sulphurous  acid  ;  but  if  uV 
^       OSldc  has  little  aftuutv  for  vte  »cvSi,\Vfc\WeW'&*3c*iyj. 
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and  the  metal  will  be  reduced*  Many  acids  decompose 
the  sulphites  at  the  ordinary  temperature,  and  disengage 
sulphurous  acid ;  all  the  sulphites,  except  those  of  potash, 
soda,  and  ammonia,  are  insoluble  in  water. 

The  insoluble  sulphites  are  obtained  by  double  decom- 
position ;  those  which  are  soluble  are  obtained  by  passing 
a  current  of  sulphurous  acid  over  a  portion  of  potash, 
soda,  or  ammonia.  This  sulphurous  acid  is  prepared  by 
"heating  in  a  matrass  weak  sulphuric  acid  with  small 
pieces  of  wood ;  sawdust  should  not  be  used,  because  that 
determines  immediately  the  formation  of  too  great  a 
quantity  of  sulphurous  acid,  which  may  occasion  the 
bursting  of  the  matrass.  In  the  sulphites,  the  quantity  of 
oxygen  of  the  oxide  is  to  the  quantity  of  the  oxygen  of 
the  acid  as  1  to  2,  and  to  the  quantity  of  acid  as  1  to 
4*48.  In  the  neutral  sulphates,  the  quantity  of  oxygen 
of  the  oxide  is  to  the  quantity  of  oxygen  of  the  acid  as  1 
to  3.  Thus  a  sulphite  can  by  absorbing  oxygen  pass  to 
the  state  of  a  sulphate  without  changing  its  state  of  satu- 
ration. 

Sulphite  of  Ammonia.  (Sulfite  d'Ammaniaque.)  A 
colourless  salt,  of  a.  fresh  and  pungent  taste,  soluble  in  its 
weight  of  cold  water,  and  in  a  less  quantity  of  boiling 
water.  Its  solution  easily  absorbs  oxygen  from  the  air, 
and  becomes  a  sulphate ;  if  the  solution,  without  being 
thus  exposed  to  the  air,  is  submitted  to  evaporation,  crys. 
tals  of  the  sulphite  are  obtained ;  thesq  are  6-sided  prisms 
terminated  by  poinfS  Vith  6  faces,  often  truncated.  A 
very  volatile  acid  sulphite  is  obtained  by  decomposing 
with  heat  the  common  sulphite. 

Sulphite  of  Lime.  (Sulfite  de  Chaux.)  White,  pul- 
verulent, insoluble,  absorbs  oxygen  from  the  air  when 
boiled  with  water  and  occasionally  agitated  during  the 
boiling.    It  is  obtained  by  double  decomposition. 

Suitan  of  Potash.  (Sulfite  de  Pqtmsc*)  White, 
susceptive  of  ciystallizmgin  acicial*Jr|gttB^^o^VLte- 
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crepitate  when  exposed  to  Hie  action  of  caloric,  ll  0 
very  soluble  in  water,  dissolving  in  its  weight  of  CoU 
water.     It  is  prepared  by  a  direct  process. 

Sulphite  of  Soda.  {Sulfite  de  Soude.)  Less  soluble 
than  that  of  potash,  crystallizes  more  easily.  It  is  obtain- 
ed, like  the  sulphite  of  potash,  by  a  direct  process. 

Sulphites  (Htpo.)  Sulphuretted  sulphite*.  What 
lias  been  discovered  with  respect  10  them  is  chiefly  owing 
to  the  labours  of  M.  Herschell.  They  are  salts  resem. 
Ming  the  sulphites ;  they  however  decompose  less  easily ; 
exposed  to  the  action  of  fire,  they  are  all  destroyed, 
though  st  different  temperatures ;  those  which  have  much 
affinity  for  oxygen  absorb  this  gas,  disengaging  a  part  of 
their  sulphur,  and  becoming  sulphates;  if  the  sulphate 
Ibrmed  is  decomposable  by  heat,  a  sulphuret  or  even  «n 
oxide  may  be  formed  ;  but  when  the  metal  has  little  afli. 
nity  for  oxygen,  the  hypo-sulphurous  acid  decompose? 
into  a  sulphurous  acid  which  is  disengaged,  and  sulphur 
which  often  forms  a  sulphuret  with  the  metal.  Many  ol 
the  hypo-sulphites  dissolve  in  water,  and  can  be  crystal- 
lized by  a  careful  evaporation.  Most  acids  decompose 
the  solutions  of  these  sulphites,  disengaging  sulphurous 
acid,  precipitating  sulphur,  and  forming  a  new  salt,  which. 
if  it  is  insoluble,  precipitates  with  the  sulphur,  or  if  solu- 
ble, remains  in  the  water.  The  hypo.su  I phites  combine 
easily  among  themselves,  and  form  double  salts.  It 
appears  that  hypo. sulphuric  acid  can  combine  in  different 
proportions  with  salifiable  bases ;  Trtr*therc  are  hypo-sul- 
phites in  which  the  quantity  of  oxygen  of  the  oxide  is  to 
the  quantity  of  oxygen  of  the  acid  as  1  to  2,  and  others  in 
which  the  quantity  of  oxygen  of  the  oxide  is  to  the  quan- 
tity of  oxygen  of  the  acid  as  1  to  3,  in  some  even  as  1  to 
1 .  Many  hypo-sulphites  are  obtained  by  boiling  the  sul. 
phites  with  sulphur  pulverized  ;  they  may  be  obtained  by 
double  decomposition,  or  by  passing  a  current  of  sulj " 


double  decomposition,  or  by  passing  a  current  of  sulphu: 
•mis  acid  over  an  &\kaY\rwj  Vvv&to-w&eYisMO., 
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Sulphites  Sulphubbttbd.    See  Sulphites  {Hypo.) 

Sulpho-Cyanidbs.     See  Cytmo-Sulpkurete. 

Sulphur.  (From  the  Greek  std  and  pur,  fire,  so  called 
from  its  great  combustibility.  In  French,  Soufre.)  It 
ib  an  undecomposable  body,  solid,  of  a  fine  yellow  colour, 
insipid,  inodorous,  very  brittle;  its  specific  gravity  is 
7*99.  It  gives  off  an  odour  by  rubbing,  and  may  in  this 
.manner  be  heated  sufficiently  to  break  with  a  crackling 
noise ;  by  rubbing  also,  like  amber,  it  discovers  the  re- 
sinous electricity.  It  is  a  bad  conductor  of  the  electric 
fluid.  It  fuses  at  218°.  If  the  liquid  part  is  turned  ofl' 
when  the  outer  crust  is  solidified,  acicular  crystals  are 
obtained.  The  native  crystals  are  ootoedral  with  rhom- 
boidal  bases,  often  translucid,  and  which  then  exhibit 
double  refraction  like  the  rhomboidal  crystals  of  carbonate 
of  lime. 

Sulphur  volatilizes  at  a  high  temperature,  and  sublimes 
in  the  receiver ;  if  heated  in  the  air  or  in  oxygen  gas, 
it  forms  sulphurous  acid,  exhibiting  in  the  oxygen  a 
white  flame,  and  in  atmospheric  air  a  blue  flame.  It 
combines  also  with  oxygen  to  produce  sulphuric,  hypo* 
sulphuric,  and  hypo-sulphurous  acids.  It  also  forms, 
combinations  with  most  simple  metallic  and  non-metallic 
bodies.  Water  has  no  action  upon  it,  but  it  is  soluble  in 
the  essential  and  fixed  oils,  the  per.carburet  of  sulphur,  < 
and  crystallizes  by  evaporation.  In  contact  with  dif. 
ferent  chemical  compounds,  and  bjr  the  aid  of  heat,  it 
acts  like  a  deoxygenating  substance,  producing  sul- 
phurous acid.  Sulphur  is  very  abundant  in  nature, 
Humboldt  found  large  masses  in  the  Cordilleras.  It  is 
found  very  abundant  in  volcanic  countries,  disseminated 
in  earthy  substances,  sometimes  in  beautiful  translucid 
crystals,  at  others  it  forms  stalactites,  or  concretions,  in 
stagnant  waters.  It  enters  into  combinations  with  hydro- 
gen under  the  names  of  sulphurate  and  sulphates ;  it  exists 
in  some  vegetable  and  animaj  substances ;  as  the  cruci* 
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form  plains  and  in  eggs.  Sulphur  being  volatile 
usually  combined  with  substances  which  are  not 
extraction  is  very  easy.  It  is  obtained  from  the 
by  placing  the  ore  in  large  covered  crucibles,  which 
heated  in  a  gal  ley -furnace.  The  sulphur  which 
lained  is  purified  by  a  new  distillation  ;  this  is  performed 
in  a  large  caldron  of  cast  iron,  which  is  connected  with  b 
lateral  chamber.  If  the  operation  is  suspended  at  the  end 
of  eight  or  ten  hours,  the  sulphur  has  not  time  to  form  a 
solid  mass,  and  the  flour,  or  flowers,  of  sulphur  are  ob- 
tained ;  if  the  operation  is  continued,  the  sulphur  collects 
in  masses  upon  the  floor  of  the  chamber  ;  it  is  then,  in  a 
melted  state,  drawn  out  by  means  of  a  stop-cock,  and 
passes  into  conical  wooden  moulds ;  this  is  called  brim- 
stone, which  is  always  seen  in  small  rolls.  Sulphur  ma) 
be  extracted  from  the  sulphuret  of  iron  by  heating  ii 
sufficiently  in  cast  iron  vessels.  Sulphur  has  numerous 
uses :  it  is  employed  in  medicine  ;  very  great  quantities 
are  consumed  in  the  preparation  of  sulphuric  acid  and 
gunpowder ;  it  is  burned  for  the  preparation  of  sulphurous 
acid,  for  the  bleaching  of  silk,  straw,  and  Leghorn  hats, 
and  for  sulphurous  vapour-baths,  &c. 

SeLPHVH  Got,DE>-  of  ANTIMONY.       (SoufrO  dOTi  A'. 

moine.)     See  Sulphuret  of  Antimont/. 

Sulfhcb  Hvorooenated.    (Soufre  Hydrogfni.) 
Hydrwet  of  Sulphur. 

Sut-fhuh  Oxymtjkiated.      See  CJdnride  of  Sulphur. 

Stn-PHCHETS.  (Sulfures.)  Combinations  of  sulphur 
with  combustible  bodies.  Of  all  combinaiions  which  com- 
bustible bodies  can  form  among  themselves,  there  are  in 
nature  none  which  perform  a  more  important  part  than 
the  sulphurets.  A  great  number  exist  already  formed, 
and  chemistry  can  create  still  more.  It  appears  certain 
that  a  metal,  for  example,  can  combine  with  sulphur  in 
as  many  proportions  as  it  can  combine  with  oxygen  ;  anil 
that  there  exists  even  as  simple  relations  between  tl 
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different  quantities  of  sulphur  which  it  can  contain,  as 
between  the  quantities  of  sulphur  and  the  quantities  of 
oxygen  which  it  would  contain  in  the  state  of  an  oxide. 
There  exist  then  the  proto,  deuto,  and  trito  sulphurets  as 
there  are  protoxides,  deutoxides,  and  tritoxides.  Berze- 
lius,  taking  for  an  example  the  numerous  combinations  of 
potassium  and  sulphur  in  definite  proportions,  supposed 
there  might  be  as  great  a  number  of  sulphurets  of  other 
substances ;  but  as  no  other  substance  has  so  great  an 
affinity  for  sulphur  as  potassium,  it  happens  that  either 
these  sulphurets  do  not  form,  or  if  they  do,  are  imme- 
diately destroyed.  Thus  Berzelius  obtained  a  sulphuret 
of  the  colour  of  blood,  composed  of  1  atom  -of  lead  and 
10  atoms  of  sulphur ;  but  this  combination  was  soon  de- 
stroyed, and  changed  spontaneously  into  an  ordinary 
sulphuret  and  sulphur. 

Not  only  are  the  sulphurets  always  formed  in  definite 
proportions,  but  those  proportions  are  the  same  as  those 
which  exist  in  the  sulphates ;  thus,  if  by  any  means  a 
quantity  of  oxygen  sufficient  to  acidify  the  sulphur  to  its 
maximum,  and  to  carry  the  metal  to  the'  state  of  a  pro- 
toxide, is  added  a  proto. sulphuret,  the  result  will  be  a 
neutral  sulphate.  The  sulphurets  can  also  combine 
among  themselves,  and  form  compounds  in  definite  pro- 
portions ;  so  that  the  quantity  of  sulphur  of  one  is  to  the 
quantity  of  the  sulphur  of  the  other,  in  a  given  propor- 
tion ;  the  same  as  in  a  salt,  where  the  quantity  of  oxygen 
of  the  oxide  is  to  the  quantity  of  oxygen  of  the  acid  in  a 
proportion  uniform  in  all  salts  of  the  same  kind,  and  in 
the  same  state  of  saturation.  These  combinations  of  the 
sulphurets  are  frequent  in  nature ;  when  they  exist  in 
favourable  circumstances,  they  often  absorb  oxygen,  and 
become  sulphates. 

The  physical  properties  of  the  sulphuret  are  too  various 
to  be  generalized  in  description.  We  shall  in  this  article 
consider  only  the  manner  in  which  they  are  affected  by 
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the  action  of  caloric.  It  might  perhaps  he  foreseen  whit 
would  take  place  in  this  case,  by  considering  the  affinity 
of  the  metal  for  oxygen,  and  also  by  noticing  ihe  factthsl 
if  (lie  metal  has  much  affinity  fur  oxygen,  it  has  equal!) 
as  great  for  sulphur  by  examining  if  the  sulphur  is  at  it! 
minimum  or  maximum  of  suiphuration,  and  knowing  the 
degree  of  heat  to  which  the  sulphurets  ought  to  be  sub 
milled.  If  the  operation  is  performed  in  a  vacuum,  some 
*uch  as  those  of  mercury  and  arsenic  volatilize  :  others 
as  those  of  potassium  and  sodium,  experience  no  alter* 
tion  ;  those  which  are  in  the  state  of  p er.su I phu rets,  yield 
a  portion  of  their  sulphur,  and  pass  to  the  stale  of  pfutc 
sulphurets,  whi^h  an  elevated  temperature  will  not  de- 
compose if  the  metal  have  much  affinity  for  oxygen,  * 
iron  ;  but  will  almost  wholly  decompose  if  the  metal  i* 
one  of  those  which,  like  gold,"platina,  &c.  have  little  ten 
dency  to  form  or  maintain  combinations. 

If  the  sulphurets  are  submitted  to  the  action  of  heat  it 
the  air,  thoso  whose  metals  have  much  affinity  fw 
oxygen,  absorb  this  gas,  and  form  sulphates.  This  is  Ik 
case  with  most  of  the  sulphurets  ;  but  each  requires  a  dil 
ferent  temperature.     Thus  the  alkaline  sulphurets  can 

:ome  sulphates  only  at  a  high  temperature,  because 
these  sulphates  are  undecomposablc  by  heat;  Ihe  case  is 
very  different  with  the  other  sulphurets  which  cannol 
pass  through  this  transformation,  but  at  a  degree  ofhear 
inferior  to  that  which  is  necessary  to  produce  a  decom- 
position of  the  sulphates  which  they  form.  If  the  proio. 
tulphuret  of  iron  is  slowly  and  moderately  heated,  the 
ron  oxidizes,  the  sulphur  passes  to  the  state  of  sulphurir 
acid,  and  the  proto-suiphate  of  iron  is  formed  by  the 
union  of  the  new  oxide  of  iron  and  the  sulphuric  acid. 
But  if  the  same  sulphuret  is  exposed  to  a  high  tempera- 
ture,  the  sulphur  not  forming  sulphuric  acid,  which  is  de- 
composed  at  a  high  temperature,  is  disengaged  in  the 
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state  of  sulphurous  acid,  and  the  metal  remains  in  the 
state  of  a  tritoxide. 

The  salphurete  whose  metals  have  little  affinity  for 
oxygen,  act  in  the  air  as  in  close  vessels  ;  they  decom- 
pose partially  or  wholly,  and  the  metal  is  reduced.  This 
decomposition  of  sulphurets  whose  metals  are  very  oxi- 
dable,  and  their  transformation  into  sulphates,  often  takes 
place,  naturally  or  artificially,  at  the  ordinary  tempera- 
ture.  Water  favours  this  change  when  it  can  dissolve 
the  sulphate  which  is  formed ;  it  is  probable  that  a  part 
■of  the  water  is  decomposed,  and  that  its  oxygen  serves  to 
burn  the  sulphur  and  the  metal.  As  water  dissolves  the 
sulphate,  it  acts  also  by  exposing  and  setting  free  the 
surface  of  the  sulphur,  and  thus  facilitating  the  access  of 
oxygen.  The  remains  of  sulphurets  of  iron  are  found  in 
nature,  which  have  lost  their  sulphur,  and  whose  metal  has 
become  oxidized  ;  this  fact  appears  the  more  remarkable, 
as  this  decomposition  begins  in  the  centre  of  crystals, 
while  the  exterior  crust  is  still  in  the  state  of  a  sulphuret. 

Nitric  acid  acts  upon  most  of  the  sulphurets  when  they 
are  in  a  sub-divided  state  ;  it  yields  to  them  its  oxygen, 
which  changes  them  to  sulphates,  and  becomes  itself  a 
deutoxide  of  nitrogen.  Many  sulphurets  exist  in  nature, 
in  crystals,  although  in  laboratories  it  is  difficult  to  obtain 
them  crystallized;  the  form  of  these  crystals  while  they 
preserve  their  metallic  lustre,  is  usually  some  modification 
of  the  cube  ;  but  when  they  do  not  possess  this  lustre, 
they  vary  more  or  less  from  die  regular  system  of  crystal- 
lization. Many  of  these  sulphurets  combine  among 
themselves,  and  as  has  been  observed,  form  compounds 
in  definite  proportions,  according  to  laws  analogous,  to 
those  which  regulate  the  composition  of  salts ;  so  that 
one  of  tl^ese  sulphurets  is  always  electro-negative  in  re- 
lation to  the  other,  and  represents  the  acid,  while  the 
electro-positive  represents  the  base.  Most  of  the  sul- 
phurets can  be  obtained  by  direct  process,  or  by  passing 
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a  current  of  sulphuretted  hydrogen  over  the  s»line  *olu 
lion  of  metal,  whose  sulphuret  is  sought.  Other  method* 
of  obtaining  them  will  be  pointed  out  under  the  head  of 
alkaline  sulphurets. 

Su lp burets  Alk.ii.isk.  (Sulfures  Alcalins.)  This 
general  name  is  given  to  combinations  of  sulphur  mill 
the  metals  of  alkalies.  As  these  sulphurets  present  eta 
meters  which  are  peculiar  to  themselves,  we  have  tlioogfit 
proper  to  treat  of  them  in  a  separate  article. 

Since  the  discovery  of  potassium  and  sodium,  it  has 
been  known  that  sulphur  may  be  combined  directly  with 
these  metals,  forming  sulphurets  of  peculiar  properties. 
It  has  also  for  a  long  time  been  believed  that  sulphur 
could  combine  with  the  oxides  of  these  metals,  and  Torn 
sulphurets  of  oxides;  but  late  experiments  by  Berzelou 
have  demonstrated  that  sulphur  cannot  combine  with  an 

L  oxidated  body,  and  therefore  that  the  sulphuretted  alkalies 
do  not  exist,  and  that  when  asalitiable  base  took  sulphur  b\ 
the  drv  method,  it  became  in  part  reduced,  forming  a  me- 
tallic sulphate  and  sulphuret.  Thus  in  fusinga  mixture 
of  sulphur  and  the  sub-carbonate  of  potash,  {■  of  alkali 
serves  to  form  the  sulphate,  and  the  remaining  J  lose  their 
oxygen  and  combine  with  sulphur  so  iis  to  form  the  sul- 

»phuret  of  potassium.  Thus  the  preparation  known  by 
the  name  of  liver  of  sulphur,  is  a  compound  of  the  sul- 
phuret of  potassium  and  the  sulphate  of  potash.  Sulphur, 
as  has  been  seen,  can  reduce  the  oxide  of  potassium  al  n 
temperature  not  very  elevated  ;  but  the  reduction  takes 
place  much  more  easily,  arid  the  sulphuret  forms  with 
greater,  facility  by  employing  hydrogen  and  carbon  as 
deoxygenating  bodies. 

Berzelius  has  obtained  many  sulphurets  of  potassium 
in  definite  proportions. 

1st.  The  proto-sulpkuret  consists  of  1  atom  of  pouts, 
sium  and  2  atoms  of  sulphur ;  it  was  formed  by  reducing 
the  sulphate  of  potash  by  hydrogen. 
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2d,  The  bi-suLpkuret,  which  consists  of  1  atom  of  po- 
tassium and  4  atoms  of  sulphur,  was  formed  by  pouring 
at  a  red  heat,  the  carbonate  of  potash,  with  a  quantity  of 
sulphur  less  than  it  could  decompose. 

3d.  The  tritosvlphurct,  which  consists  of  1  atom  of  po- 
tassium, and  6  atoms  of  sulphur,  was  formed  by  heating 
slowly  the  preceding  mixture,  until  it  melted  without 
ebullition  or  disengagement  of  gas. 

4th.  The  quadristdphuret  consists  of  1  atom  of  potas- 
sium and  8  atoms  of  sulphur ;  this  was  formed  by  re- 
ducing the  sulphate  of  potash  by  the  sulphuret  of  carbon. 

5th.  The  quinto^idphuret  consists  of  1  atom  of  potas- 
sium and  10  atoms  of  sulphur ;  this  was  formed  by  fusing 
the  carbonate  of  potash  with  an  excess  of  sulphur,  until 
carbonic  acid  was  no  longer  disengaged. 

Metals  brought  in  contact  with  the  alkaline  sulphurets 
in  a  state  of  fusion,  take  from  them  a  certain  quantity  of 
sulphur  and  form  sulphurets ;  if  they  are  in  sufficiently 
great  proportions,  the  metals  can  bring  the  different  sul- 
phurets of  potassium  to  the  state  of  a  proto-sulphuret.  In 
these  double  sulphurets,  the  number  of  atoms  of  the  metal- 
lic sulphuret  which  is  produced^is  determined  by  the  num- 
ber of  atoms  of  sulphur  in  the  sulphuret  of  potassium. 

The  alkaline  sulphurets,  when  in  contact  with  water, 
dissolve  without  any  disengagement  of  gas.  Berzelius 
makes  two  suppositions  as  to  the  nature  of  these  solu- 
tions ;  it  is  perhaps  difficult  to  decide  which  comes  nearer 
the  truth : 

1st.  Whether  the  water  is.decomposed  by  the  sulphur, 
when  the  combustible  body  is  dissolved  by  the  alkali,  or 
by  the  radical  of  the  alkali,  when  the  metallic  sulphuret 
is  treated  with  water. 

2d.  Whether  the  metallic  sulphuret  dissolves  in  the 
water  without  being  altered;  and  the  sulphuretted  hy- 
drogen, which  the  acids  drive  from  the  solutions,  forms 
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but  at  the  instant  in  which  the  potassium  oxidizes,  in  onfet 
in  unite  to  the  acid. 

According  to  the  first  of  these  hypotheses,  the  KfOU 
contains  potash  and  sulphu retted  hydrogen  ;  but  IIm  las) 
I>ody  cannot  be  considered  as  formed  of  constant  propor- 
tions of  sulphur  and  hydrogen.  It  would  be  oecessar; 
lo  admit  combinations  of  2  atoms  of  hydrogen  with  I. '.!, 
3,  4,  and  5  atoms  of  sulphur,  combinations  which  would 
constitute  peculiar  compounds,  which  that  celebrated 
chemist  was  not  able  to  isolate.  He  concluded,  there- 
lore,  that  the  terms  hyJro.siilpkalcs,  and  urilphureiteit  hydro- 
sulphates  are  ten  proper  than  those  of  hydrc.au) 'jihurrh. 
hydro.bi-sulphurcts,  &.c.  But  if  it  is  admitted  llmt  ill': 
alkaline  sulphurets  are  dissolved  in  water,  without  Mag 
decomposed,  there  would  not  then  exist  such  a  series  of 
sulphurets  of  hydrogen  ;  but  when  an  acid  (unUecoBi- 
posable  by  sulphuretted  hydrogen)  is  poured  into  u  s'llu 
tion  of  a  sulphuret,  the  sulphuretted  hydrogen  which  i- 
produced.  is  formed  by  the  presence  of  this  acid,  uliidi 
dec poses  a  portion  of  wafer  by  iln  tendency  to  com- 
bine wilh  the  oxide  formed.  This  effect  takes  place  with 
the  dry  sulphuret,  as  well  as  the  solution;  Berzelius 
seems  rather  inclined  to  favour  the  latter  theory.  He  does 
not  adopt  it  exclusively  for  tlie  sulphuret  of  potassium, 
which  is  deliquescent,  hut  appears  to  adopt  it  lor  the  sul- 
phuret of  calcium.  He  remarks  that  boiling  water, 
poured  upon  asulphuret  of  calcium,  dissolves  but  ■  small 
quantity  ;  that  which  is  insoluble  changes  neither  in  co- 
lour nor  composition.  He  preserved  during  some  months, 
some  sulphuret  of  calcium  in  a  close  flash,  Ailed  with 
water,  yet  this  substance  was  not  decomposed ;  now  if 
this  decomposition  is  really  made  by  water,  it  appeared 
lo  him  that  it  would  of  course  have  taken  place,  when 
even  the  hydro.sulphuret  of  lime  which  forms  is  little 
soluble  in  water,  much  more  than  in  barium,  calcium, 
manganese,  &c.,  which  decompose  water  and  disengage 
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hydrogen,  although  the  oxides  which  they  form  are  not 
soluble. 

The  solution  of  sulphuret  of  calcium  which  is  ob- 
tained, is  without  colour ;  when  evaporated  in  a  vacuum 
over  sulphuric  acid,  it  deposites  upon  the  sides  of  the  ves- 
sel white  crystals,  which,  when  slightly  heated,  yield 
their  water,  and  pass  to  the  state  of  a  sulphuret  of  cal- 
cium, like  a  salt  with  the  water  of  crystallization,  or  like 
the  double  cyanides  of  iron  with  potassium,  barytes,  or 
lime.  Berzelius  thought  it  also  probable  that  the  sul- 
phuret of  calcium  dissolves  in  water  without  undergoing 
any  alteration,  and  combines  with  the  water  of  crystalli- 
zation only  in  being  decomposed  by  water  and  changed 
to  a  hydro-sulphuret. 

The  solution  of  an  alkaline  sulphuret  exposed  to  the 
air,  gradually  absorbs  oxygen  and  passes  to  the  state  of 
a  hypo-sulphite.  But  if  the  sulphuret  is  not  at  its  high- 
est  point  of  sulphuration,  there  remains  in  the  liquor  a 
quantity  of  free  potash,  as  much  greater  as  the  sulphuret 
is  less  sulphuretted.  The  acids  destroy  the  solutions  of 
the  alkaline  sulphurets  as  we  have  seen.  If  we  admit 
the  decomposition  of  water,  and  the  formation  of  a  hy- 
dro-sulphuret, the  acid  must  take  the  place  of  the  hydro- 
sulphuric  acid  (sulphuretted  hydrogen)  which  is  disen- 
gaged; but  if  we  admit  the  solution  of  the  sulphuret 
without  the  decomposition  of  water,  then  it  will  be  de- 
composed by  the  presence  of  the  acid  in  the  same  quan- 
tity as  potassium  (supposing  the  solution  to  be  that  of 
sulphuret  of  potassium)  is  transformed  into  potash  by  its 
oxygen.  Its  hydrogen  then  will  form  with  the  sulphur, 
sulphuretted  hydrogen,  which  disengages  as  it  finds  itself 
in  the  presence  of  an  acid  which  has  a  still  greater  affi- 
nity for  potash.  Thus  supposing  the  proto-sulphuret  of 
potassium  in  solution  in  water  and  in  the  presence  of  an 
acid ;  it  will  happen  that  this  sulphuret,  composed  of  1 
atom  of  potassium  and  9  aUnnf  of  sulphur,  will  q>«on> 
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pose  a  quantity  of  water  sufficient  to  yield  2  atoms  c 
oxygen,  which  will  combine  with  (he  potassium  to  fori 
potash.  As  water  is  formed  of  1  atom  of  oxygen  and 
atoms  of  hydrogen,  these  2  atoms  of  oxygen  combine 
with  potassium  to  form  potash,  will  have  set  at  liberty 
atoms  of  hydrogen,  which  will  combine  with  2  atoms  c 
sulphur  of  the  sulphurct  of  potassium  to  form  sulpliurel 
ted  hydrogen,  which  is  disengaged  since  the  potash  U  u 
the  presence  of  an  acid,  for  which  it  has  greater  affinity 

[f  instead  of  employing  the  proto-sulphuret,  the  " 
phuret,  the  tri-sulphuret,  ic,  are  used,  all  containing  uv: 
same  quantity  of  potassium,  that  is,  1  atom,  it  is  e vide n 
i  hat  the  same  changes  as  above  described  will  take  placo 
hut  as  the  quantity  of  water  decomposed  is  always  tbi 
same,  the  quantity  of  sulphuretted  hydrogen  produced 
will  also  be  the  same,  and  there  will  be  consequently 
deposits  of  sulphur  as  much  greater,  as  the  sulphur  »'i 
m  a  higher  state  of  sulphuralion.  When  the  alkalini 
sulphursts  arc  prepared  in  the  humid  way,  we  may,  ■■>• 
has  been  seen,  admit  the  reduction  of  the  alkali  aud  the 
combination  of  the  sulphur  with  its  metal  [  or  we  may 
say  that  the  water  is  decomposed,  and  that  one  part  ol 
the  alkaline  base  unites  to  a  compound  of  sulphur  ami 
hydrogen,  while  the  other  combines  with  the  hydro.sul- 
phurous  acid  which  is  at  the  Bame  time  produced.  The 
solution  in  water  of  the  proto-sulphuret  of  potassium  is 
regarded  by  Berzelius  as  a  suh-hydro-solphnret,  which 
he  represents  by  the  sign  K  +  2  H*  S  (K  is  the  initial 
letter  of  Kali,  which  according  to  Ber/.elius  is  potash.*) 
When  sulphur  is  digested  in  this  solution,  it  dissolves, 
and  by  this  means  is  obtained  the  sulphurct  of  potussiuiu, 
at  all  the  degrees  until  the  solution  contains  4  atoms  ol 
hydrogen  and  10  of  sulphur  for  1  atom  of  potash,  or 
K   -j-  H4  S"  which  is  the  same  combination  as  that 

»  M  an  cijilmuUun  of  lb«M  tlgus  bus  the  arlltle  Sifm  Cfarit/l 


SUL  463 

formed  when  the  sulphuret  of  potassium  at  the  maximum, 
or  the  quinti-sulphuret,  is  dissolved  in  water.      This 
chemist  regards  as  a  neutral  hydro-sulphuret  that  which 
is  formed  of  K  -f-  4  H1  S,  or  which  contains  a  quantity 
of  sulphurretted  hydrogen,  precisely  double  that  con- 
tained in  the  sub-hydro-sulphuret.      When   pulverized, 
sulphur  is  mixed  in  a  concentrated  solution  of  this  neu- 
tral hydro-sulphuret,  the  result  even  at  the  ordinary  tem- 
perature, is  a  violent  effervescence,  and  a  disengagement 
of  sulphuretted  hydrogen  gas  ;  the  sulphur  dissolves  and 
the  solution  takes  an  orange  colour.     If  sulphur  con- 
tinues to  be  added  until  the  gas  is  no  longer  disengaged, 
the  combination  is  obtained  which  contains  the  most  sul- 
phur, or  K  +  H4  S1  °  ;  so  that  8  atoms  of  sulphur  expel 
2  atoms  of  sulphuretted  hydrogen,  or  half  the  hydro-sul- 
phuric acid  contained  in  the  salt.   .  The  alkaline  hydro- 
sulphurets  have  the  property  of  dissolving  a  certain  num- 
ber of  metallic  sulphurets,  viz.  those  of  metals  whose 
oxides  are  electro-negative,  or  can  perform  the  part  of 
acids,  as  the  sulphurets  of  arsenic,  tungsten,  molybdenum, 
antimony,  dec. ;  all  are  soluble  in  the  hydro-sulphurets,  and 
in  the  caustic  alkaline  sulphurets.     Their  solution  in  the 
last  (except  that  of  the  sulphurets  of  antimony  and  tita- 
nium) is  precipitated  by  the  acids,  without  any  disen- 
gagement of  sulphuretted  hydrogen,  as  they  had  in  dis- 
solving experienced  no  alteration. 

Sulphuret  of  Antimony.  (Sulfure  cTAntimoine.) 
Proto-sidphuret.  Of  a  bluish  gray  colour,  shining,  usually 
confusedly  crystallized,  and  forming  masses  more  or  less 
voluminous,  brittle  and  easily  reduced  to  powder.  Its 
specific  gravity  is  4*3.  Exposed  to  fire,  it  fuses  more 
easily  than  antimony,  and  is  not  decomposed  at  an  ele- 
vated temperature.  If  heated  in  contact  with  the  air,  it 
absorbs  oxygen,  disengages  sulphurous  acid,  and  unless 
the  temperature  is  too  high  it  forms  a  sub-sulphate  of  an- 
timony,   The  proto-sulphuret  of  antimony  exists  in  na- 
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lure  iu  the  veins  of  different  minerals,  and  m 
itself  forms  important  veins.  It  is  found  in  cryBtaBini 
masses,  composed  of  interlaced  acicular  prisms,  in  Iht 
lamellar  and  compact  slate.  Sometimes  those  crystal 
are  rather  separated,  but  they  iire  always  very  fine,  aiiJ 
united  by  their  bases  so  as  to  form  groups,  iu  which  may 
bo  observed  crystals  derived  from  the  rhoiuboidal  form. 
It  often  combines  with  other  sulphurets,  particularly  thos< 
id*  silver  and  copper.  It  is  composed  of  27  parts  sulpuui 
and  73  of  antimony,  or  1  atom  of  antimony  and  3  atom- 
of  sulphur.  This  sulphuret  can  be  prepared  direct!}, 
but  it  is  much  easier  lo  obtain  it  from  ores.  It  is  em- 
ployed iu  the  preparation  of  some  active  medicines. 

Hydrated  protasulpliuret.  Most  chemists  al  prtseol 
agree  iu  regarding  the  kermes  mineral  as  a  prutn- 
vet  of  antimony,  containing  the  quantity  of  wot 
would  be  necessary  for  transforming  the  metal  to  tui 
oxide,  and  die  sulphur  to  sulphuretted  hydrogen;  soav 
chemists  consider  it  as  a  hydro-sulphate.  It  is  a  beauti- 
ful red  powder,  insoluble  iu  water,  parlly  soluble  in  ibf 
alkalies ;  entirely  soluble  in  hydro  .chloric  acid.  Il  is  ob- 
tained by  melting  in  a  crucible  2  parts  of  ihe  sulphurei 
of  antimony  with  1  part  of  potash;  the  mass  is  cooled, 
pulverized,  and  boiled  in  12  limes  ils  weight  of  water; 
the  boiling  liquor  is  filtered,  and  the  kermes  is  deposited 
on  cooling.  This  is  the  dry  way ;  but  (he  kermes  ob- 
tained does  not  possess  thai  fine  colour  which  it  does 
when  prepared  as  follows  :  Dissolve  1  part  of  pun.-  sub- 
carbonate  of  soda  in  water,  boil  the  solution,  deprive  ii 
of  air  ;  add  gradually  2;  parts  of  pulverized  sulfl] 
antimony,  taking  care  to  agitale  the  mixture.  Boil  Tor 
half  an  hour,  and  filter  ;  the  liquor  is  then  cooled,  and  the 
kermes  deposited.  After  this  it  is  washed,  dried  by  a 
gende  heat,  and  pressed.  Soda  is  to  be  preferred  ta 
potash,  giving  a  much  finer  colour,  but  why  is  no! 
known, 
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Sulphuret  of  Ammonia  Hydiogenated.  (Sulfure 
d'Ammoniaque  Hydrogen^.)  Hydro-sulphuret  of  ammo* 
nia.  It  is  a  thick  liquid,  of  a  reddish  brown  colour,  of 
an  odour  and  taste  very  disagreeable.  Exposed  to  the 
action  of  caloric,  without  access  of  air,  it  produces 
sulphur  and  a  hydro-sulphate  which  volatilizes ;  when 
treated  by  water,  the  same  products  are  obtained.  This 
sulphuret  is  obtained  by  heating  in  a  retort  a  mixture  of 
lime,  sulphur,  and  hydro-chlorate  (muriate)  of  ammonia ; 
a  yellowish,  very  volatile  liquor  is  formed,  which  con- 
denses in  a  receiver.  This  liquid  is  transferred  to  a  flask 
with  its  weight  of  the  flowers  of  sulphur,  of  which  it  dis- 
solves the  greater  part,  becoming  thick  and '  coloured  ; 
this  Constitutes  the  hydro-sulphuret  of  ammonia.  In  this 
operation,  the  chlorine  contained  in  the  hydro-chlorate 
of  ammonia,  decomposes  a  portion  of  the  lime,  forming 
the  chloride  of  calcium ;  the  oxygen  of  the  lime  decom- 
posed, combines  with  1  part  of  sulphur,  in  order  to  form 
hypo-sulphuric  acid,  which  unites  to  the  portion  of  lime 
not  decomposed ;  while  the  remainder  of  the  sulphur, 
the  hydrogen  of  the  hydro-chloric  acid,  and  the  ammonia 
of  the  hydro-chlorate,  unite  to  form  a  sulphuretted  hydro-, 
sulphate,  which  is  saturated  by  being  mixed  with  an  ex- 
cess of  sulphur.  This  hydro-sulphuretted  sulphate  of 
ammonia  (sometimes  called  sulphuret)  was  formerly 
called  Boyle9 8  fuming  liquor,  from  the  name  of  its  disco- 
verer, and  from  the  circumstance  of  its  exhaling  thick 
white  fumes. 

Sulphuret  of  Arsenic.  (Sulfure  cT  Arsenic.)  Arsenic 
combines  easily  with  sulphur,  and  by  suitably  heating 
different  quantities  of  sulphur  with  the  metal,  a  number 
of  sulphurets  may  be  obtained.  It  is  however  probable 
that  these  sulphurets  are  only  mixtures  of  the  proto  and 
deuto  sulphurets,  in  different  proportions.  The  artificial 
sulphuret  of  arsenic  is  obtained  by  passing  a  current  of 
sulphuretted  hydrogen  into  a  solution  of  the  deutoxide  of 


fel  SUL 

this  metal;  it  precipitates  in  yellow  flakes.  It  may  ais" 
he  obtained  by  sublimation,  since  the  two  bodies  which 
compose  it  are  volatile.  It  corresponds  to  the  deutoxide 
of  arsenic,  and  is  therefore  a  deuto-sulphuret.  It  exist? 
in  nature.  It  is  known  by  the  name  of  orpiment.  It  ii 
yellow,  non- metalloid,  but  shining,  lamellar,  and  flexible  ; 
it  is  seldom  found  crystallized,  but  usually  in  masses 
which  divide  parallel  to  the  axis  of  an  oblique  rhomboid  ill 
prism,  which  is  its  primitive  form.  This  lamellar  staU 
serves  to  distinguish  it  from  the  artificial  orpiment,  which 
is  always  compact;  both  consist  of  39  parts  sulphur  to 
01  arsenic,  or  of  1  atom  of  arsenic  and  3  atoms  of  sulphur, 

The  jrroto-stdjihuret  or  realgar  can  equally  be  obtained 
by  artificial  means,  either  by  combining  proper  qoantitiof 
of  sulphur  and  arsenic,  or  by  heating  the  orpiment  or 
deuto-sulphuret.  As  it  exists  in  nature,  ii  is  a  red  sub- 
stance, without  metallic  lustre,  compact,  or  sometimes  in 
crystals  more  or  less  determinate,  derived  from  an  oblique 
rhomboidai  prism.  lis  specific  gravity  is  3*3.  It  is 
formed  of  30  of  sulphur,  and  70  of  arsenic,  or  of  1  atom 
of  arsenic  and  2  atoms  of  sulphur.  The  sulphurets  til 
arsenic  being  insoluble  in  water,  are  much  less  poisonous 
than  the  soluble  compounds  of  this  metal  ;  these  aw 
easily  known  by  the  garlic-like  odour  which  they  give  oil' 
when  thrown  upon  burning  coals,  and  on  heating  then* 
with  an  excess  of  soap  in  a  little  glass  tube,  solid  arseui'' 
may  be  obtained. 

Sirj.Pi  in  bet  of  Barium.     (Stdftire  de  liariitiit.) 
grayish   white,   forming    crystalline   masses,  soluble 
water,  and  producing  a  colourless  solution.     Maria 
acid   disengages  much  sulphuretted   hydrogen  from 
.solution,  without  giving  place  to  any  deposite  of  i 
It  is  very  little  altered  by  the  air  even  by  elevating 
temperature.     It  can  be  burnt  only  by  heating  ii  with  the 
nitrate  of  potash ;  the  result  is  the  sulphate  of  barytes. 
chlorate  of.potash  does  not  produce 
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The  sulphuret  of  barium  is  obtained  by  exposing  the  mil- 
phate  of  barytes  and  charcoal  to  an  intense  heat.  See 
Alkaline  SulpkureU. 

Sulphurbt  of  Bismuth.  (Sulfate  de  Bismuth.)  Of  a 
yellowish  or  bluish  gray,  susceptible  of  crystallizing  in 
needles,  which  cross  and  form  masses  similar  in  appear- 
ance  to  the  sulphuret  of  antimony.  It  is  very  brittle,  less 
fusible  than  bismuth,  easily  absorbs  oxygen  by  the  aid  of 
heat,  producing  if  the  heat  is  not  too  great,  sulphuric  acid 
and  a  sulphate.  This  sulphuret  is  obtained  by  fusing 
sulphur  with  bismuth  ;  it  seems  difficult  by  this  means  to 
obtain  it  pure ;  for  the  different  analyses  which  have  been 
made  of  it,  have  not  given  the  same  results.  It  exists  in 
nature  but  in  small  quantities.  It  is  yellowish,  has  a 
metallic  lustre,  crystallizes  in  rhomboidal  acicular 
prisms.  Its  specific  gravity  is  6.  It  consists  of  18  of 
bismuth,  and  82  of  sulphur,  or  of  I  atom  of  metal  and  2 
atoms  of  sulphur. 

Sulphuret  of  Cadmium.  (Sulfure  de  Cadmium.)  Ac- 
cording to  M.  Stromeyer,  this  sulphuret  is  of  a  beautiful 
orange  colour,  fusible  only  at  a  white  heat,  susceptible  of 
crystallizing  by  a  careful  evaporation  in  micaceous,  trans, 
parent  lamina  of  a  fine  yellow  colour.  Exposed  to  the 
action  of  heat,  it  becomes  brown,  afterwards  crimson, 
and  resumes  its  natural  colour  on  cooling.  It  may  be  ob- 
tained by  heating  a  mixture  of  sulphur  and  cadmium ; 
but  can  be  procured  more  easily  by  precipitating  a  salt 
of  this  metal,  by  sulphuretted  hydrogen,  or  reducing  the 
oxide  of  cadmium  by  sulphur.  It  consists  of  100  of  cad- 
mium, and  28*172  of  sulphur. 

Sulphuret  of  Calcium.  (Sulfurede  Calcium.)  White, 
opaque,  infusible,  dissolves  very  sparingly  in  water ;  it 
transforms  itself  into  a  sulphate  of  lime  when  exposed  in 
a  humid  atmosphere ;  it  is,  like  the  sulphate  of  barytes, 
obtained  by  treating  the  sulphate  of  lime  with  carton  at 
a  very  elevated  tempersiute* 
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Sulphcret  of  Carbon.     See  Carburet  of  Sulphur. 

Sulfhubet  of  Cerium.  (Sulfitre  de  Cerium.)  Thi> 
sulphuret  is  scarcely  known  ;  the  hydro -sulphuret  of  am- 
nionic precipitates  its  solutions  brown,  but  the  precipitate 
passes  to  a  deep  green,  as  more  of  the  agent  is  added ;  on 
heating  it  in  contact  with  the  air  it  burns,  producing  sul- 
phurous acid,  and   giving  the  oxide    of  cerium   for  a 

r  of  Chlorine,  (Sulfurc  de  Chlore.)  See 
Chloride  of  Sulphur. 

Si ■  j.i'ii i  hki ■  of  Chrome.  (Sutfure  dc  Chrome.)  I*tt\e 
is  known  of  it,  except  that  it  exists,  and  is  obtained  bj 
healing  a  mixture  of  sulphur  and  the  chloride  of  chrome. 

Sulphuret  of  Cobalt.  (Sulfure  dr  Cuhalt.)  It  mav 
be  obtained  by  heating  a  mixture  of  sulphur  and  the  oxide 
of  cobalt,  but  more  easily  through  the  medium  of  potash: 
it  then  forms  a  double  sulphuret,  of  a  yellowish  while, 
which  cosily  crystallizes,  but  decomposes  with  dim. 
city. 

Suli'Uurf.t  of  Columbiuh.  (Sulfure  de'jColumbium.) 
\s  sulphur  appears  to  combine  with  all  metals,  it  is 
probable  that  a  sulphuret  of  columbium  does  exist. 
though  it  has  not  been  obtained. 

Sr/uimnET  of  Copper.  (Sulfure  de  Cuivrc.)  Proto- 
•iidphitrrl.  Solid,  brittle,  black,  or  of  a  deep  gray,  much 
more  fusible  than  copper,  easily  absorbs  oxygen  from  the 
air  by  the  aid  of  heat,  yielding  different  products  ac- 
cording to  the  temperature.  It  is  obtained  by  fusing 
copper  and  sulphur  together  ;  combination  takes  place 
on  their  inflaming ;  this  inflammation  is  most  intense 
when  8  parts  of  metal  are  combined  with  3  parts  of  sul- 
phur. The  sulphuret  of  copper  exists  in  nature,  and  ap- 
pears in  fragments  of  a  steel  gray  colour,  resembling  thai 
which  is  artificially  obtained.  Its  specific  gravity  is 
about  5;  it  is  sometimes  found  crystallized  in  forms  de- 
rived from  a  regular  hexahedrel  prism.     It  is 
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of  20  parts  of  sulphur,  and  80  of  copper,  or  1  atom  of 
eaeh  of  the  constituents.  It  is  found  in  combination  with 
the  sulphurets  of  antimony ,  silver,  bismuth,  tin,  and  par- 
ticularly with  the  sulphuret  of  iron  ;  this  last  combination 
is  known  by  the  name  of  capper  pyrites,  or  pyritous  copper. 
It  exists  in .  masses  more  or  less  voluminous,  of  a  gold 
colour,  sometimes  iridescent.  Its  crystals,  which  are 
much  more  rare  than  those  of  iron  pyrites,  are  derived 
from  the  tetrahedron.  This  substance,  and  the  gray 
copper  which  seems  to  be  a  mixture  of  this  pyrites  with 
some  other  sulphurets,  are  considered  as  the  two  most  im- 
portant copper  ores.  The  last  often  contains  silver,  pro- 
bably existing  in  it  as  a  sulphuret. 

The  deuto-sulphuret  is  little  known ;  it  may  easily  be 
procured  by  passing  a  current  of  sulphuretted  hydrogen 
into  the  solution  of  a  deuto-salt  of  copper. 

Sulphuret  of  Gold.  (Sulfure  d'Or.)  Is  little  known  ; 
by  pouring  the  solution  of  an  alkaline  sulphuret  into  a 
solution  of  gold,  a  black  precipitate  is  obtained,  which 
appears  to  be  a  sulphuret.  A  precipitate  is  also  obtained 
by  heating  a  mixture  of  3  parts  of  potash,  3  parts  of  sul- 
phur, and  one  part  of  gold,  and  precipitating  by  an  acid  ; 
the  precipitate  consists  of  100  of  metal  and  24*39  of  sul- 
phur. 

Sulphuret  of  Iodine.  (Sidfitre  d'lode. )  By  slightly 
heating  a  mixture  of  sulphur  and  iodine,  a  brilliant  radi- 
ated mass  is  obtained,  resembling  the  sulphuret  of  anti- 
mony and  which  easily  decomposes.  This  is  the  sulphu- 
ret of  iodine.  # 

Sulphuret  of  Iridium.  (Sidfure  d' Iridium.)  Is  ob- 
tained by  heating  intensely  a  mixture  of  sulphur,  muriate 
of  ammonia,  and  iridium.  A  sulphuret  is  obtained  which 
easily  decomposes  by  contact  with  the  air.  According 
to  Vauquelin,  it  consists  of  100  of  metal,  and  33*33  of 
sulphur. 
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ScwnrHET  of  Ikon.  (Sxlfure  de  Fer.)  By  heating 
proportions  of  sulphur  and  iron  filings,  a  black 
sulphuret  of  iron  is  obtained  ;  this  is  brittle  and  destitute 
of  metallic  lustre,  and  much  more  fusible  than  iron  ;  its 
cohesion  being  less  than  thai  of  natural  sulphurets,  it  easi- 
ly decomposes  by  the  acids  ;  the  result  of  this  decompo- 
sition is  a  protoxide  of  iron,  and  sulphuretted  hydrogen, 
which  is  disengaged.  The  proportions  of  sulphur  and  01 
this  sulphuret  vary  in  a  peculiar  manner,  and  ten- 
der it  probable  that  it  is  only  a  mixture  of  two  sulphured 
in  uniform  proportions.  Mineralogists  admit  three  upe- 
cies  of  sulphuret  of  iron  ;  chemists  admit  but  two,  founded 
upon  the  proportion  of  their  constituent  principles. 

The  proto-sidphuret,  or  magnetic  sulphuretted  iron  isofa 
yellowish,  often  a  reddish  brown  ;  its  fracture  is  rough  ; 
it  is  affected  by  the  magnet.  Its  crystals  are  often  hexa- 
gonal tables,  sometimes  approaching  to  the  rhomboidal 
prism ;  it  appears  to  belong  to  the  primitive  earths.  It  is 
composed  of  37  parts  of  sulphur,  and  63  of  iron,  or  1 
atom  of  iron  and  2  atoms  of  sulphur  ;  but  it  is  mixed  with 
a  certain  quantity  of  per- sulphuret. 

The  persulphuret,  also  known  by  the  name  of  marcax- 
■>'"''',  martial  pyrites,  &c,  is  of  a  brass  yellow,  and  pes. 
sesses  metallic  lustre.  It  gives  off  sparks  when  struck 
by  steel,  at  the  same  time  diffusing  a  sulphureous  odour. 
which  becomes  still  stronger  on  exposing  (he  melal  to  the 
heat  of  burning  coals.  By  the  blow  pipe  this  sulphuret 
is  converted  into  a  metallic  globule,  nttracted  by  the  mag- 
net. Its  specific  gravity  is  from  4  to  4-7 ;  it  is  suscepti- 
ble of  a  high  polish.  Its  primitive  foras  may  be  the  cube 
or  octoodron,  although  it  appears  in  several  other  forms. 
These  pyrites  often  eontain  different  substances,  ae  arse- 
nic, silver,  gold,  &c.  ;  such  as  contain  gold  usually  have 
the  faces  of  their  crystals  striated.  There  exists  a  variety. 
which  mineralogists  regard  as  a  distinct  species ;  this 
is  of  a  pale  colour,  .^mctirncf:  approaching  to  steel  grsv. 
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It  is  not  affected  by  the  magnet.  This  variety  passes 
more  easily  than  the  other  to  the  state  of  a,t6lphftte ; 
and  this  change  which  often  occurs  in  nature,  also  takes 
place  in  mineralogical  collections,  when  the  sulphuret  is 
exposed  to  the  air ;  it  is  very  remarkable  that  this  change 
commences  at  the  centre  and  gradually  extends  to  the 
outer  parts  of  the  mineral.  This  variety  is  chiefly  used 
for  obtaining  the  sulphate  of  iron  ;  it  is  common  in  con- 
nection  with  argillite  and  beds  of  lignite.  The  other  va- 
riety  is  one  of  the  most  abundant  minerals ;  it  is  found 
in  the  primitive  as  well  as  the  newest  formations  ;  it  is 
often  the  only  metallic  substance  which  is  found  in  veins 
of  quartz.  It  is  more  rare  in  volcanic  countries.  Both  va- 
rieties consist  of  54  parts  of  sulphur,  and  46  of  iron,  or 
1  atom  of  iron,  and  4  of  sulphur.  Every  analysis  has  not 
given  this  proportion  ;  sometimes  the  proto-sulphuret  has 
been  found  in  combination. 

Sulphuret  of  Lead.  (Sulfure  de  Plomb.)  Galena. 
The  proto-sulphuret  is  obtained  by  melting  in  a  crucible,  a 
mixture  of  lead  and  sulphur.  Combinatiou  takes  place 
with  a  disengagement  of  caloric  and  light ;  the  result  is, 
a  brittle,  shining  sulphuret,  of  a  dark  bluish  gray,  much 
less  fusible  than  lead.  Exposed  to  a  very  elevated  tern- 
perature,  in  contact  with  the  air,  it  decomposes,  giving 
rise  to  sulphurous  acid,  lead,  and  a  sub-sulphate  ;  a  part 
of  the  latter  volatilizes.  It  consists  of  100  of  the  metal 
and  15*54  of  sulphur.  The  sulphuret  of  lead  exists  in 
nature  in  great  quantities,  in  masses  of  a  lead  gray  metal- 
loid, easily  separated,  and  dividing  parallel  to  the  faces 
of  the  cube,  which  is  its  primitive  form.  This  sulphuret 
contains  the  sulphurets  of  antimony,  bismuth,  and  silver ; 
that  which  contains  the  greatest  quantity  of  this  last,  is  in 
general  the  most  confusedly  crystallized,  or  offers  very 
small  crystalline  faces.  The  miners  call  the  variety  ga- 
l&ie  &  petites  facettes.  The  natural  sulphuret  of  lead  con- 
sists of  13  parts  of  sulphur,  and  87  of  metal ;  or  1  * 
of  lead,  and  2  atoms  of  sulphur.    It  \s  \\&  crab)  v 
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wrought  for  the  purpose  of  obtaining  lead.  According  U 
Thomson,  there  is  in  nature,  another  sulphuret  of  lead,  of 
a  colour  more  clear  and  brilliant,  which  burns  with  a  blue 
flame,  and  which  contains  "25  parts  of  sulphur  to  100  of 
metal ;  this  would  be  the  devto.sulphuuret. 

Sulphuret  of  Manganese.  (Hvlfvre.  rfe  Manganese.) 
Black,  pulverulent,  mucli  more  fusible  than  manganese 
Red  heat  does  not  decompose  it  when  kept  from  the  air 
oxygen  13  absorbed  at  that  temperature,  and  the  sulphi 
disengaging  sulphuric  acid,  becomes  a  sulphate.  It 
procured  by  heating  intensely  a  mixture  of  charcoal  ar 
the  sulphate  of  manganese.  It  is  found  in  nature  only 
small  masses  not  crystallized,  or  in  blackish  pellicles 
connection  with  the  carbonate  of  manganese  andtellui 
um.  Tliat  which  is  obtained  artificially  is  formed  of  10 
of  manganese,  and  56-32  of  sulphur. 

Sulphobkt    of    Muhci'hy.       { Siii Jure   de    Mereure. 
When  a  current  of  sulphuretted  hydrogen  is  passed 
a  mercurial  solution,  a  sulphuret  is  formed,  which  is  pre 
cipitatcd  either  by  a  pro  to  or  a  deuto  salt ;  but  the  preci 
pitatc  obtained  in  the  solution  of  the    proto-s. 
suSiciently  compressed  yields  globules  of  mercury  ; 
is  not  the  case  when  a  deuto-salt  is  employed.      M. 
bourt,  by  whom  these  experiments  were  made,  suppos 
that  the  deuto-sulphuret  thus  obtained  by  sublimation  n 
be   transformed   inlu   a  red  sulphuret  without    losing 
constituent  principles,  believes  that  there  is  but  one  s 
phuret  of  morcury,  and  that  what  is  regarded  as  a  proto 
gulphuret  is  a  mixture  of  the  red   sulphuret  arid  of  pi 
mercury.     It  seems  however  probable  that  since  th 
are  two  oxides  of  mercury,  there  are  also  two  sulphurc 
but  it  is  very  possible  that,  like  the  protoxide,  the  pre 
sulphuret   may  be  easily  decomposed.     The  proto-su] 
phuret  is  black;  it  is  known  by  the  names  et/iiops  mh. 
mercurial  elhiops,  &c.    It  may  be  obtained,  as  has  alread' 
been   observed,  by   passing  a   current  of  sulphuret 
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hydrogen  into  a  solution  of  the  proto-nitrate  of  mercury ; 
but  it  is  usually  procured  by  triturating  in  a  porcelain 
mortar  a  mixture  of  sulphur  and  mercury,  until  the  mix- 
ture appears  of  a  blackish  green  colour ;  it  is  then  put 
into  a  cup,  where  the  combination  becoming  more  inti- 
mate, the  sulphuret  becomes}  more  and  more  black.  It 
is  also  prepared  by  adding  mercury  to  sulphur  in  a  state 
of  fusion,  and  agitating  the  mixture;  this  mode  of  pre- 
paration gives  the  sulphuret  a  violet  tinge.  When  pre. 
cipitated  by  sulphuretted  hydrogen,  it  is  formed  of  100  of 
metal  and  8*2  of  sulphur,  or  of  1  atom  of  each  constituent. 
It  is  employed  in  medicine. 

The  deuto-sidpkuret  is  of  a  red  colour  approaching  to 
violet  when  it  is  in  a  mass ;  when  pulverized,  it  is  of  a 
beautiful  scarlet  red ;  it  is  insipid,  unalterable  by  the  air, 
insoluble  in  hydro-chloric  acid.'  When  heated  sufficiently, 
it  inflames,  and  burns  with  a  blue  flame,  giving  place  to 
sulphurous  acid  and  a  revivification  of  the  mercury.  If 
reduced  to  vapour,  and  made  to  pass  through  a  heated 
tube  of  porcelain,  it  detonates ;  most  of  the  metals  and 
lime  decompose  it ;  upon  this  property  is  founded  the 
extraction  of  mercury.  The  deuto -sulphuret,  precipi- 
tated by  sulphuretted  hydrogen  from  a  solution  of  the 
deuto-nitrate,  is  formed  of  100  of  mercury  and  16*4  of 
sulphur,  or  1  atom  of  mercury  and  2  atoms  of  sulphur. 
The  red  sulphuret  of  mercury  is  known  by  the  names  of 
cinnabar,  vermilion,  &c.  This  is  formed  by  triturating 
in  a  porcelain  mortar  300  parts  of  mercury  with  68  parts 
of  sulphur,  and  moistening  the  mixture  with  a  solution  of 
potash ;  the  ethiops  mineral  first  forms ;  more  of  the 
solution  of  potash  being  added,  it  is  heated  and  evapo- 
rated ;  the  black  colour  of  the  mixture  first  changes  to' 
brown  and  then  to  red.  When  the  mass  is  of  the  con- 
sistence of  jelly,  the.  colour  becomes  more  and  more 
brilliant ;  when  arrived  at  its  greatest  brilliancy,  the  ves- 
sel containing  it  is  taken  from  the  fixe  \  ft  Y»\X\afcVH^ 
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exposed  to  the  heat,  I  he  colour  would  return  to  a  dirtj 
brown.  The  deuto.sulphuret  of  mercury  exists  in  con- 
niderahle  quantities  in  nature  ;  it  is  from  this  that  the 
metal  is  principally  extracted ;  it  is  sometimes  compact, 
earthy,  and  sometimes  fibrous.  Its  specific  gravity  is  7: 
that  of  the  artificial  solphurel  is  greater.  Native  cinna- 
bar is  usually  found  in  secondary  formations. 

SuLPHtTRKT  of  Molybdenum.  {■Svlfure.  dc  MolybdiM.) 
A  gray  metalloid,  more  fusible  than  molybdenum,  absorbs 
the  oxygen  of  the  air  by  the  aid  of  heat,  transforming 
itself  into  sulphurous  and  molybdic  acids  which  volatilize. 
It  ia  obtained  by  heating  1  part  of  molybdic  acid  with  I 
parts  of  sulphur.  It  is  found  in  nature  in  unctuous 
masses  a  little  resembling  plumbago.  These  masses 
often  present  a  leafy  structure  ;  these  leaves  are  a  little 
flexible.  It  is  also  found  in  scales  disseminated  in  certain 
rocks;  it  is  seldom  found  crystallized  ;  when  it  is  so,  the 
crystals  are  in  hexahedral  prisms.  Its  speci lie  gravity  is 
1-fi.  It  consists  of  40  of  sulphur  and  GO  of  metal,  or  1 
atom  of  metal  and  2  atoms  of  sulphur. 

SiTLrHi/RBT  of  Nickkl.  {SulfuTC  dc  Nickel.)  Of  a 
yellowish  white,  decomposable  by  heat,  in  contact  with 
the  air  producing  sulphurous  acid  and  a  sulphate  which  is 
decomposed  by  a  higher  degree  of  heat.  It  is  not  at- 
tracted by  the  magnet.  It  is  obtained  by  heating  a 
mixture  of  sulphur  and  nickel. 

Sflphuret  of  Palladium.  (Sidfure  de  Palladium.) 
Palladium  unites  readily  with  sulphur.  If  when  it  is 
highly  heated  sulphur  is  added,  the  mixture  immediately 
fuses,  and  the  sulphuret  remains  liquid  even  at  a  dark 
red  heat.  It  is  paler  than  the  pure  metal,  and  very  brit- 
tle. By  heat,  an  even  by  leaving  it  for  a  long  time  ex- 
posed to  the  ait  Se  sulphur  dissipates,  and  the  metal 
remains  pure.  1  trding  to  Vauquelin,  it  consists  oflOO 
of  the  metal  and       of  sulphur. 
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hydrogen  into  a  solution  of  the  nroto-nitrate  of  mercury ; 
but  it  is  usually  procured  by  triturating  in  a  porcelain 
mortar  a  torture  of  sulphur  and  mercury,  until  the  mix- 
ture  appears  of  a  blackish  green  colour ;  it  is  then  put 
into  a  cup,  where  the  combination  becoming  more  inti- 
mate, the  sulphuret  becomes,  more  and  more  black.  It 
is  also  prepared  by  adding  mercury  to  sulphur  in  a  state 
of  fusion,  and  agitating  the  mixture ;  this  mode  of  pre- 
paration gives  the  sulphuret  a  violet  tinge.  When  pre. 
cipitated  by  sulphuretted  hydrogen,  it  is  formed  of  100  of 
metal  and  8*2  of  sulphur,  or  of  1  atom  of  each  constituent. 
It  is  employed  in  medicine. 

The  deuto'Std'pkuret  is  of  a  red  colour  approaching  to 
violet  when  it  is  in  a  mass ;  when  pulverized,  it  is  of  a 
beautiful  scarlet  red ;  it  is  insipid,  unalterable  by  the  air, 
insoluble  in  hydro -chloric  acid.  When  heated  sufficiently, 
it  inflames,  and  burns  with  a  blue  flame,  giving  place  to 
sulphurous  acid  and  a  revivification  of  the  mercury.  If 
reduced  to  vapour,  and  made  to  pass  through  a  heated 
tube  of  porcelain,  it  detonates ;  most  of  the  metals  and 
lime  decompose  it ;  upon  this  property  is  founded  the 
extraction  of  mercury.  The  deuto-sulphuret,  precipi- 
tated by  sulphuretted  hydrogen  from  a  solution  of  the 
deuto-nitrate,  is  formed  of  100  of  mercury  and  16-4  of 
sulphur,  or  1  atom  of  mercury  and  2  atoms  of  sulphur. 
The  red  sulphuret  of  mercury  is  known  by  the  names  of 
cinnabar,  vermilion,  &c.  This  is  formed  by  triturating 
in  a  porcelain  mortar  300  parts  of  mercury  with  68  parts 
of  sulphur,  and  moistening  the  mixture  with  a  solution  of 
potash ;  the  ethiops  mineral  first  forms ;  more  of  the 
solution  of  potash  being  added,  it  is  heated  and  evapo- 
rated ;  the  black  colour  of  the  mixture  first  changes  to" 
brown  and  then  to  red.  When  the  mass  is  of  the  con- 
sistence of  jelly,  the,  colour  becomes  more  and  more 
brilliant ;  when  arrived  at  its  greatest  brilliancy,  the  ves- 
sel containing  it  is  taken  from  the  fixe  \  \i  Y»\X\***Vs&» 
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substance  when  first  formed,  changing  afterwards  to  a 
gray  colour  with  a  metallic  lustre. 

Si/iPHUHET  of  Potassium.     {Sulfure  de  Potasiium. 
The  proto-sulphuret  is  obtained  by  intensely  heating 
sulphate   of  potash  in  a  crucible  lined  with  chari 
(creaset  brasqvf)  ;  all  the  oxygen  contained  in  this  sail 
disengaged  in  combination  with  carbon,  and  i 
sulphuret  remains  ;   (his  is  flesh-coloured,  iranslucitl, 
dissolves   in  water  with   an  eliminatipn  of  caloric. 
sulphuret  when  pure  is  burned  with  difficulty; 
(lames  almost  spontaneously  when  it  contains  a  surBcii 
quantity  of  powdered  charcoal ;    thus  if  a  i 
lampblack  and  the  sulphate  of  potash  he  strongly  heated, 
a  compound  is  obtained  which  becomes   ignited   as 
as  moistened.     There  are,  as  was  remarked  nndi 
head  of  the  alkaline  sulphurets,  many  sulphurets  of 
ash.     Potash  may  easily  be  made  to  combine  direct 
With  sulphur ;   but  in  this  case  it  is  rare  to  obtain  sulphi 
rets  whose  proportions  are  uniform,  and  which  do  not 
fain  an  excess  of  one  or  the  other  of  the  constitm 
principles.     The  sulphuret  of  potassium  is  empli 
medicine,  but  never  in  an  unmixed  state.     That  prepi 
lion  which  is  known  by  the  name  of  liver  of  sulpl 
(sulphnret  of  poiaih,)  is  a  mixture  of  the  sulphuret 
lassium,  and  the  sulphate  of  potash. 

Sulphfret   of    Rhobiuh.       [Sulfure    de   Rhodium. 
This  may  be  procured  by  heating  in  a  close  crucible 
mixture  of   sulphur  and  ammomacal    hydro. chlorate 
rhodium  ;  the  sulphuret  thus  obtained  is  more  fusible  th; 
the  metal,  and  is  easily  decomposed  by  heating 
air.     This  sulphuret,  according  (o  Vauquelin,  is 
of  100  of  metal  and  26  of  sulphur.     Berzelius  considers 
it  a  dcuto-aulphuret ;  he  admits  three  sulphurets  of  this 
metal ;  the  first  containing  13.44,  the  second  26-88,  ami 
the  third  40-32  of  sulphur,  numbers  which  are  cxaclli 
multiples  of  13-14  by  2  and  3. 
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Sulphuret  of  Selenium.  (Sidfure  de  S&enium.)  It 
is  probable,  since  sulphur  and  selenium  unite  in  all  pro* 
portions,  that  there  aze  several  sulphurets  of  this  metal. 
The"  sulphuret  of  selenium  is  obtained  by  passing  a  cur- 
rent of  sulphuretted  hydrogen  over  a  solution  of  selenic 
acid.  The  sulphuret  remains  in  suspension  in  the  liquor, 
but  by  adding  some  drops  of  muriatic  acid,  and  heating 
it  lightly,  it  separates  in  the  form  of  a  yellow  elastic 
mass,  fusible  at  a  degree  of  heat  a  little  above  that  of 
boiling  water.  This  sulphuret  volatilizes  at  a  more  ele- 
vated temperature,  and  on  distillation  gives  a  reddish  yel- 
low liquor  resembling  melted  orpiment.  When  heated  in 
the  air  it  absorbs  oxygen,  transforming  itself  into  sulphu* 
reus  acid,  and  an  oxide  of  selenium.  It  dissolves  easily 
in  the  alkalies  and  the  alkaline  sulphurets  The  liquor 
deposites  it  when  an  acid  is  added.  It  consists  of  100  of 
selenium,  and  60*75  of  sulphur. 

Sulphuret  of  Silver.  (Sulfure  d?  Argent.)  Solid, 
black,  or  of  a  deep  violet  colour,  more  fusible  than  silver, 
may  be  cut  with  a  knife,  is  susceptible  of  crystallization 
in  little  needles.  It  is  obtained  by  heating  in  a  crucible 
very  thin  leaves  of  silver  with  sulphur.  The  combina- 
tion commences  soon  after  fusion  takes  place.  This  sul- 
phuret is  found  in  nature.  It  is  compact,  shining,  of  a 
lead  gray,  ductile,  crystallizes  in  cubes,  octoedrons,  and 
cubic  octoedrons.  It  is  observed  also  in  capillary  fila- 
ments. Its  specific  gravity  is  7.  It  consists  of  13  of 
sulphur  and  87  of  silver,  or  1  atom  of  silver  and  2  atoms 
of  sulphur.  It  forms  a  combination  with  the  sulphuret  of 
arsenic,  and  also  with  the  sulphuret  of  antimony ;  the 
latter  is  known  by  the  name  of  red  silver ;  its  crystals 
differently  modified  are  derived  from  an  obtuse  rhomboid ; 
it  consists  of  32  of  sulphuret  of  antimony,  and  68  of  sul- 
phuret of  silver ;  or  2  atoms  of  the  former,  and  3  of  the 
latter. 


in  am 

The  black  spots  which  may  be  seen  upon  ailver  wi 
l.rought  in  contact  with  substances  which  contain  sulpl 
■M  produced  by  ihe  formation  of  sulphurets. 

Sulphurkt  of  Sodium.  (SuJfvre  de  Sodium.)  Sul- 
phur is  easily  combined  with  sodium  by  the  aid  of  heat; 
caloric  and  light  at  the  same  time  are  eliminated  ;  the  k- 
suit  is  a  siilphuret  of  a  deep  gray  colour,  which  inflames 
when  heated  in  contact  with  the  air,  and  becomes  u 
sulphate  of  soda.  This  sulphuret  may  also  be  obtained 
by  heating  the  sulphate  of  soda  in  a  crucible  with  char- 
coal ;  this  is  probably  more  pure  than  that  prepared  by 
(he  direct  process.  Sodium  like  potassium  can  form 
many  sulpburets. 

SoxFmntET  of  Strontium.  (Sulfure  de  Strontium.) 
is  obtained  by  intensely  heating  the  sulphate  of  strontium 
in  a  crucible  with  charcoal  (crwwt  brasqui).  It  is 
while,  granular,  friable,  and  resembles  the  sulphuret  ot 
barium. 

Sulphuret  of  Tellurium.  (Sulfure  de  Telture. ]  b 
little  known ;  it  may  be  obtained  by  melting  tellurium 
with  sulphur.  It  is  of  a  lead  gray,  of  a  crystalline  and 
radiated  texture  ;  it  burns  wuh  a  green  flame  when  thrown 
upon  ignited  coals.     It  is  more  fusible  than  tellurium. 

SuLPiruHBT  of  Tin.  (Sulfure  d'F.tam.)  Sulphur 
combines  with  tin  in  two  proportions.  The  proto-Jntl- 
phuret  is  of  a  lead  gray  colour,  a  mctalloidal  appearance. 
and  susceptible  of  crystallizing  in  brilliant  scales.  It  i.- 
less  fusible  than  tin,  absorbs  oxygen  by  the  aid  of  heal, 
producing  sulphurous  acid  and  a  aulphnte,  which  a  more 
elevated  temperature  decomposes.  Concentrated  hydro 
chloric  acid  changes  it  to  the  oxide  of  tin  and  sulphuret- 
ted  hydrogen.  It  is  obtained  by  heating  a  mixture  of 
2  parts  of  sulphur  and  3  parts  of  tin.  It  consists  of  100 
of  tin,  and  27-234  of  sulphur.  It  exists  in  nature  in 
small  quantities,  and  always  combined  with  copper  py- 
rites.    The  dcutowdpbirft  is  in  the  form  of  light  gol " 
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coloured  scales,  which  easily  adhere  to  other  bodies.  If 
exposed  to  the  action  of  caloric,  it  leaves  a  portion  of 
the  sulphur,  and  becomes  a  proto-sulphuret.  Nitric  and 
muriatic  acids  have  no  action  upon  it,  but  it  is  dissolved 
.by  a  mixture  of  these  two  acids*  A  strong  solution  of 
potash  also  dissolves  it  by  the  aid  of  heat,  giving  a  green 
solution,  from  which  acids  precipitate  a  yellow  powder 
which  appears  to  be  the  sulphur et  of  tin. 

The  deuto-sulphuret  is  used  in  bronzing  and  for  rub* 
bing  the  cushions  of  electrical*  machines.  It  has  been 
called  massive  gold,  mosaic  gold,  &c.  It  is  generally  ob- 
tained by  heating  for  a  long  time  in  a  crucible,  a  mixture 
of  tin,  sulphur,  mercury,  and  muriate  of  ammonia.  An 
alloy  is  made  with  2  parts  of  tin,  1  part  of  muriate  of 
ammonia,  and  l£  parts  of  sulphur ;  this  is  exposed  to  a 
mild  heat  until  the  combination  is  completed,  which  Is 
usually  in  about  three  quarters  of  an  hour.  The  deuto- 
sulphuret  of  tin  consists  of  100  of  metal  and  52*3  of  sul. 
phur. 

Sulphuret  of  Titanium.  (Sulfure  de  Titane.)  Is 
•obtained  by  heating  intensely  a  mixture  of  sulphur  and 
the  oxide  of  titanium.    Its  properties  are  scarcely  known. 

Sulphuret  of  Tungsten.  (Sulfure  de  Tungstene.) 
Colour  grayish  black,  pulverulent ;  it  takes  a  fine  metallic 
brilliancy  on  being  rubbed  with  a  polishing  stone.  It  is 
obtained  by  heating  intensely  with  charcoal  a  mixture  of 
tungstic  acid  and  sulphuret  of  mercury.  According  to 
Berzelius,  the  sulphuret  consists  of  100  of  metal  and  33*26 
of  sulphur. 

Sulphuret  of  Uranium.  (Sulfure  d^Urane.)  This 
combination  is  little  known.  Klaproth  mixed  the  perox- 
ide of  uranium  with  double  its  weight  of  sulphur ;  he 
heated  the  mixture  in  a  retort  till  the  greater  part  of  the 
sulphur  was  driven  off;  the  residue  was  a  blackish  brown-. 
compact  mass ;  by  increasing  the  heat  the  remainder  .of 
the  sulphur  separated,  leaving  the  uranium  in  the  metallic 
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state  in  the  form  of  a  black  and  heavy  powder, 
experiments  of  Buchalz,  although  made  in  a  different 
exhibited  nearly  the  same  results.  He  boiled 
even  to  dryness  a  mixture  of  sulphur  and  the  oxide  oi 
uranium  in  an  alkaline  solution.  The  residue  was  healed 
lo  redness,  and  afterwards  treated  with  distilled  water;  J 
dark  powder  was  precipitated  ;  the  solution  presented 
crystals  of  little  needles  of  a  red  colour.  The  compound 
thus  obtained,  hy  dissolving  in  hydro-chloric  acid,  at', 
forded  sulphuretted  hydrogen;  this  proves  that  it  was  t 
sulphuret  of  uranium  and  not  a  sulphuretted  oxide. 

Sulfhtret  of  ZiJtc,  (Sulfur^  de  Zinc.)  It  lias  not 
a  metallic  lustre,  is  less  fusible  than  zinc  ;  exposed  to  tli-j 
action  of  heat  in  contact  with  the  air,  it  absorbs  oxygen, 
produces  sulphurous  acid  and  a  sulphate.  This  sulphuret 
is  obtained  by  pouring  into  a  solution  of  a  chloride  of 
this  metal  the  solution  of  an  alkaline  sulphuret.  It  may 
also  be  obtained  by  heating  a  mixture  of  sulphur  and  the 
oxide  of  zinc,  and  by  calcining  the  sulphate  of  zinc  with 
charcoal.  It  is  with  difficulty  prepared  by  employing 
sulphur  and  metallic  zinc,  it  being  necessary  that  the 
temperature  of  the  latter  should  he  very  elevated,  and 
the  quantity  of  the  sulphate  produced  is  then  small.  The 
sulphuret  of  7mc  exists  in  nature  in  great  quantities,  and 
presents  itself  in  non-metalloid  masses  whose  colours  arc 
very  variable.     Its  specific  gravity  is  4-16;  its  primitive 

rm  is  the  rhomboidal  dodecahedron.     Some  varieties 

e  fibrous,  others  granular ;  there  are  some  which  con- 
tain sulphuret  of  arsenic.  The  natural  sulphuret  of  zinc 
!  called  blende ;  it  consists  of  33  of  sulphur  and  67  of 
metal,  or  1  atom  of  zinc  and  2  atoms  of  sulphur.  It  is 
scd  in  preparing  the  sulphate  of  zinc,  and  in  making 
brass  ;  in  the  latter  case,  however,  calamine,  or  oxidated 
zinc,  is  moal  generally  employed. 

Sun.  (Soteil.)  The  ancient  chemists  gave  this  name 
to  gold,  which  they  called  the  king  of  metals,  and  wfajoli 
hud  the  colour  of  the  smb. 
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Super  Salt.  A  compound  of  an  acid  and  base  in 
which  the  acid  is  in  excess. 

Synthesis.  (Synthese.)  An  operation  the  reverse  of 
analysis  ;  in  the*latter  the  elements  of  a  substance  are 
separated  in  order  to  ascertain  their  nature  and  the  pro- 
portions in  which  they  are  combined ;  synthesis,  profiting 
by  the  knowledge  derived  from  analysis,  consists  in  re- 
uniting  in- their  proper  proportions  the  elements  which 
form  bodies,  and  placing  them  in  such  circumstances  as 
will  favour  their  combination  and  produce  the  desired 
compound.  Most  bodies  are  susceptible  of  analysis,  but 
there  are  many  which  cannot  be  reproduced  by  synthesis. . 
(The  causes  which  oppose  this  reproduction  are  treated 
of  under  the  article  Affinity.)  We  are  able  by  synthesis 
to  imitate  most  of  the  compounds  in  the  inorganized  king- 
doms ;  but  nature,  or  rather  the  Author  of  nature,  can 
alone  perfect  the  compounds  of-the  organic  kingdom. 

Systems  Atomistic.  (Systemes  Atomistiques.)  See 
Atom. 
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Tannin.  This  is  a  peculiar  principle  which  is  ex- 
tensively diffused  in  the  vegetable  kingdom ;  it  is  obtained 
pure  with  difficulty,  on  account  of  its  tendency  to  form 
combinations  with  the  other  principles  contained  in  the 
substances  in  which  it  exists.  Artificial  tannin  however 
can  be  produced  by  treating  oil  and  indigo  with  nitric 
acid,  or  the  resins  and  many  other  substances  by  sul- 
phuric acid.  Tannin  is  solid,  brown,  inodorous,  brittle, 
of  a  very  astringent  taste,  and  crystallizable. 

When  exposed  to  the  action  of  caloric,  it  swells,  pro- 
duces an  acid  liquor,  and  gives  for  a  residue  an  abunddbt 
charcoal:  artificial  tannin  gives  also  the  deutoxide  of 
nitrogen.    It  is  soluble  in  water  and  insoluble  in  acohalv 
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it  combines  with  most  of  the  acids  and  oxides ;  the  com- 
pounds which  result  are  little  so}uble,and  for  this  reason 
tannin  precipitates  most  of  the  saline  solutions  except 
those  of  the  alkaKes.  Natural  tannin  is  decomposed  by 
nitric  acid,  the  artificial  is  not ;  but  of  all  the  properties 
of  tannin,  the  most  remarkable  and  most  useful  is  that  of 
forming'  imputrescent,  tough,  and  insoluble  compounds 
with  many  animal  substances,  particularly  with  gelatine, 
which  constitutes  the  greater  part  of  the  skin  of  animals. 
On  account  of  this  property  it  is  emyloyed  in  the  tanning 
of  leather,  which  circumstance  has  given  rise  to  its  name. 
The  tannin  which  is  employed  in  the  manufacture  of 
leather  is  that  which  is  contained  in  the  bark  of  different 
trees ;  as  the  oak,  sumach,  dec.  Tannin  may  be  ex- 
tracted from  nutgalls,  in  which  it  is  combined  with  gallic 
acid ;  obtained  according  to  the  best  methods,  there  will 
still  remain  a  portion  of  the  substance  used  in  its  prepara- 
tion. M.  Proust  recommends  preparing  it  by  adding 
chloride  of  tin  (muriate  of  tin)  to  an  infusion  of  nutgalls, 
collecting  the  precipitate,  washing  it,  diluting  in  water, 
and  passing  over  it  a  current,  of  sulphuretted  hydrogen, 
like  ring  and  then  evaporating  the  liquor.  This  tannin 
will  retain  a  small  quantity  of  muriatic  and  gallic  acids. 

Bouillon-Lagrange  says  that  tannin  can  absorb  oxygen 
and  then  becomes  gallic  acid.  According  to  Berzelius, 
lannin  consists  of  Hydrogen,    ..     .       4*186 

Carbon,    .     .     .     51-160 
Oxygen,    .     .     .     44*654 

Tantalates.     See  Columbates. 

Tantalum.  A  metal  analogous  to  columbium ;  dis- 
covered by  Ekeberg,  since  proved  to  be  the  same  as 
Columbium.     (See  this  word.) 

Tartar.  (  Tartre. )  In  Latin  tartarum,  from  the  Greek 
taparos.  Is  deposited  on  the  sides  of  casks  during  the 
fermentation  of  wines,  forming  a  lining  more  or  less 
thick,  which  is ,„ scraped  off.     This  is  crude  tartar,  and 
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consists  of  a  peculiar  acid  called  tartaric  acid,'  saturated 
with  the  potash  employed  in  purifying  the  wine ;  it  is  a 
super-tartrate  of  potash. 

Tartar  Cream  of.  The  popular  name  of  the  puri- 
fied super-tartrate  of  potash. 

Tartar  Emetic.  The  tartrate  of  potash  and  anti- 
mony. 

Tartar  Salt  of.      The  sub-carbonate  of  potash. 

Tartar  Soluble*     Neutral  tartrate  of  potash. 

Tartar  Vitriolatkd.     Sulphate  of  potash. 

Tartrates.  •  Tartaric  ateid  can  combine  in  many  pro- 
portions with  salifiable  bases ;  the  compounds  which  re- 
sult are  remarkable  in  this  respect ;  that  when  soluble  in 
water  they  become  less1  so  by  the  addition  of  a  certain 
quantity  of  acid,  and  when  they  are  insoluble  an  excess 
of  acid  favours  their  solubility,  as  in  the  case  of  other 
salts.  Most  of  the  tartrates  are  insoluble,  or  almost  so, 
except  those  of  magnesia,  the  deutoxide  of  copper,  and 
the  alkaline  tartrates ;  most  of  the  strong  acids  disturb 
the  solutions  of  the  soluble  neutral  tartrates,  by  uniting 
with  a  portion  of  their  bases  and  changing  them  to  acid 
tartrates,  while  they  facilitate  the  solutions  of  the  insoluble 
tartrates  by  making  them  also  pass  to  the  acid  state.  For 
the  same  reason  tartaric  acid  forms  no  precipitate  m  lime 
water,  or  the  water  of  barytes,  &c,  or  rather  it  will  re- 
dissolve  that  which  it  has  formed ;  but  the  same  thing 
does  not  take  place  in  a  solution  of  potash  or  in  a  con- 
centrated solution  of  soda  or  ammonia.  It  precipitates 
nothing  at  first,  but  when  the  quantity  of  alkali  contained 
in  the  liquid  is  saturated,  it  forms  a  less  soluble  acid  tar- 
trate which  is  deposited  in  a  crystalline  state.  If  it  is 
attempted  to  obtain  a  precipitate,  by  pouring  an  alkaline 
tartrate  into  the  solution  of  a  salt  whose  oxide  forms  an 
insoluble  tartrate,  the  effect  will  not  be  produced,  owing 
to  the  great  tendency  of  the  tartrates  to  form  double 
salts,  which,  salts  are  almost  always  insolmble. 
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According  to  Iterzelius,  ihe  neutral  tartrates  ate  com- 
posed in  such  a  manner,  that  the  quantity  of  oxygen  of 
the  base  is  to  (lie  quantity  of  acid  io  the  proportion  of  1 
to  8-35;  Gay-Lussac  and  Thenard  state  this  proportion 
as  1  to  12-14. 

Tahtratk  of  Antimony  and  Potash.  Emetic  Tartar. 
ll  is  a  colourless  salt,  with  a  disagreeable  metallic  Instc. 
susceptible  of  crystallizing  in  tetrahedrons  or  elongated 
oclocdrons.  It  effloresces  in  the  air.  Exposed  lo  ih" 
action  of  caloric,  it  decomposes,  giving  rise  to  ditferem 
volatile  products,  and  a  residue  formed  of  potash  and  an- 
timony reduced  by  the  charcoal  oi'lhc  acid.  When  pure 
it  is  soluble  in  15  parts  of  water  at  the  ordinary  temped- 
t« re  and  in  double  its  weight  of  boiling  water.  Sulphuric 
acid  forms  in  llic  solutions  of  emetic  tartar  a  white  pre- 
cipitate, soluble  in  a  great  excess  of  acid,  and  the  tivdro- 
sulphurets  produce  with  it  a  precipitate  whose  colour 
varies  from  orange  lo  red  brown  according  to  the  quan- 
tity of  re-agenls  employed.  This  precipitate,  dried  anil 
heated  in  a  crucible  with  the  tartrate  of  potash,  product 
antimony  in  a  metallic  state. 

Cuustie  potash  also  precipitates  the  solution  of  e 
tartar ;  this  solution  ts  very  soluble  in  an  excess  of'alkt 
Lime  water  precipitates  it  abundantly;   the  precipitat 
formed   of  the  tartrate  of  lime  and  antimony  ;   the  wat 
of  barytes  acts  in  the  same  manner.     The  alkaline  ; 
phatcs  do  not  disturb  the  solution  of  emetic  tartar,  but  if 
they  have  an  excess  of  acid  they  produce  a  milk  while 
precipitate.      It  is  precipitated  by  most  decoctions  of  ve- 
getable substances,  and  the  precipitate  is  always  lorn 
of  Ihc  oxide  of  antimony  and  vegetable  matter, 
fusion  of  nulgalls  added  to  a  solution  of  this  tartar, 
duces  an  abundant  yellowish  while  precipitate, 
tion  of  albumen  or  gelatine  does  not  disturb  it. 

The  emetic  tartar  is  obtained  by  boibng  a  i 
composed  of  water  and  equal  parts  of  tartrate  of  pot  as 
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and  glass  of  antimony ;  the  excess  .of  the  tartaric  acid 
dissolves  the  oxide,  and  a  triple  salt  is  obtained  by  crys- 
tallization. 

According  to  Thenard,  100  parts  of  emetic  contain 
34  of  the  tartrate  of  potash, 
54  of  the  tartrate  of  antimony, 
8  of  water, 
4  loss?- 

This  salt  is  an  important  article  in  medicine  ;  its  action 
upon  the  animal  economy  is  very  energetic. 

Tartrate  of  Potash.  (Tartrate  de  Potassc.)  A 
colourless  salt,  of  a  bitter  taste,*  susceptible  of  crystal, 
lizing  in  four-sided  prisms  terminated  by  two  faces.  It 
dissolves  in  its  weight  of  cold  water,  and  in  a  less  quan- 
tity of  boiling  water ;  it  easily  passes  through  the  aqueous 
fusion.  Its  concentrated  solutions  can  dissolve  a  con- 
siderable  proportion  of  albumen  in  jelly.  It  is-  precipi- 
tated by  all  the  acids  sufficiently  strong  to  take  a  portion 
of  the  base.  This  salt  is  used  in  medicine  ;  it  was  for- 
merly  called  vegetable  salt.  It  is  prepared  by  saturating 
with  potash  the  excess  of  acid  of  the  cream  of  tartar, 
(acid  or  supertartrate  of  potash)  filtering  and  evaporating 
the  liquor.     The  crystals  form  in  a  few  days. 

Tartrate   of   Potash    (Acid.)    .  Super-Tartrate  of 
Potash.     Cream  of  Tartar.     The  grape  containing  a  cer- 
tain quantity  of  acid  tartrate  of  potash  and  tartrate  of 
lime,  these  necessarily  exist  in  the  expressed  juice  or 
wine,  and  fermentation  takes  place ;  the  quantity  of  alco- 
hol which  is,  produced  precipitates  these  tartrates,  and 
with  them  some  salts,  a  vegetable  matter,  and  a  colour- 
ing  matter ;  the  latter  is  more  abundant  in  red  than  in 
white   wine.     This   substance  is  deposited  in   layers ; 
when  collected  it  is  known  in  commerce  by  the  name  of 
crude  tartar ;  this  when  purified  is  called  cream  of  tar- 
tar.   It  is  a  hard  white  salt,  of  an  acid  taste,  susceptible 
of   crystallizing  in  quadrangular  prisma  'wtok  qkftngai 
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They  contain  Tfo  of  the  water  of  crysti 
lization.  Cream  of  tartar  exposed  to  the  ( 
loric  decomposes,  producing  a  certain  quantity  of  hydro 
tartaric  acid.     It  dissolves  in  15  parts  of  boiling  water. 


and  in  60  parts  of  watt 
insoluble  in  alcohol. 
All  the  bases  which 


■  at  the  ordinary  temperature,    ll 


ads, 
*cfe      I 

■th* 


i  soluble  compounds  with 
icess  4>f  acid  of  cream  ot 
tartar,  producing  double  suits  more  soluhle  than  the  cream 
of  tartar.  Of  the  different  combinations  which  this  sub- 
stance forms  with  the  other  salts  and  with  some  acids, 
the  most  remarkable  is  that  which  it  forms  with  boracif 
acid.  M.  Soubeiran  considers  ihe  soluble  cream  of 
tar  as  a  double  tartrate,  in  which  the  boracic  acid 
forms  the  part  of  a  base,  and  saturates  the  excess  of 
acid  of  the  super-tartrate  of  potash. 

Tahtratb  of  Potash  and  Iron.  A  greenish  salt,  of 
a  sharp  and  styptic  taste,  susceptible  of  crystallizing  in 
acicular  prisms,  soluble  in  water.  Its  solution  is  precipi. 
tated  black  by  sulphuretted  hydrogen,  and  is  not  precipi- 
tated by  the  alkalies.  It  is  obtained  bv  boding  in  a  suffi- 
cient quantity  of  water  a  mixture  of  cream  of  tartar  and 
iron  filings;  the  liquor  is  filtered  and  evaporated.  This 
was  formerly  called  soluble  martial  tartar.  Different  pre- 
parations of  the  tartrate  of  potash  and  iron  have  fang 
been  in  use  in  medicine  under  various  names.  The  tar- 
larked  tincture  of  mars  is  only  an  aqueous  solution  of 
potash  and  iron  preserved  by  means  of  alcohol ;  by  e»»- 
porating  this  liquor  is  ubtinncd  the  extract  of  mars.  The 
rhalybvtih'd  tartar  is  prepared  by  mixing  40  parts  of  acid 
tartrate  of  potash  with  160  parts  of  the  tartrate  of  potash 
and  liquid  iron,  and  evaporating  the  mixture  to  dry 
ness.  The  saline  residue  is  preserved  in  closely  slopped 
bottles. 

Tartrate  of  Potash  and  Soda.  A  colourless  sail. 
of  a  bitter  taste,  iraB.\\.er&\Afc  Vj  Yte  aix,  nb>t^  soluble  in 
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water,  and  susceptible  of  crystallizing  in  large  and  regu- 
lar 6  or  8  sided  prisms.  This  salt,  which  is  known  by 
the  name  of  RocheUe  Salts,  is  employed  in  medicine  ;  it 
is  obtained  by  saturating  with  soda  the  excess  of  acid  of 
the  tartrate  of  potash. 

Tartrate  of  Soda.  This  resembles  in  many  of  its 
properties  the  martial  tartrate  of  potash ;  it  can  always 
be  distinguished  by  its  acicular  prisms.  It  is  prepared  by 
a  direct  process. 

Tartrites.     See  Tartrates. 

Tears.  They  contain  a  small  portion  of  albumen 
combined  with  soda,  muriate  of  soda,  and  water.  Also 
portions  of  their  salts. 

Tellurates.  This  term  denotes  the  compounds 
formed  by  the  union  of  the  'oxide  of  tellurium  with  the 
different  alkalies  and  metals.  If  we  add  a  solution  of 
tellurate  of  potash  to  solutions  of  barytes,  strontian,  lead, 
copper,,  and  lime,  insoluble  tellurates  of  their  oxides  are 
formed. 

Tellurate  of  Potash.  A  crystalline  white  powder, 
scarcely  soluble  in  water.  It  may  be  formed  by  heating 
the  oxide  of  tellurium  with  nitrate  of  potash,  and  dissolv- 
ing the  residuum  in  boiling  water.  When  (he  water 
cools,  this  substance  is  deposited. 

Telluretted  Hydrogen.  (Hydrog&ne  Tellurt.)  ± 
colourless  gas,  of  an  odour  resembling  sulphuretted  hy- 
drogen ;  it  reddens  litmus.  In  contact  with  an  ignited 
body,  it  burns  with  a  disengagement  of  light  and  caloric. 
This  gas  dissolves  in  water ;  its  solution  is  reddened  and 
decomposed  by  contact  with  the  air,  giving  place  to  water 
and  a  brown  powder,  which  seems  to  be  a  hydruret  of 
tellurium.  This  gas  may  perhaps  be  considered  as  a  me- 
tallic hydracid,  for  it  possesses  the  property  of  uniting 
with  salifiable  bases.  Telluretted  hydrogen  is  obtained 
by  treating  with  water  an  alloy  of  potassium  and  tellu- 
rium ;  by  the  decomposition  of  watet  *  cot&\xa&gtci  <*\ 
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■ .  L 1 1 1 : .  !  led  hydrogen  and  potash  is  funned  ;  hydro-elilurir 
itcid  ia  then  added  ;  (his  disengages  tho  lellurelled  hy. 
drogen  from  its  combination  by  linking  with  the  buse : 

Iihe  gas  is  then  collected  over  tho  hydrtirgiro-pni-iivrwii' 
cistern.     It  was  discovered  by  Davy  in  1809. 

Tellurium.      A   brilliant  metal,   of  a   bluish   while,  a 
lamellar  structure,  so  brittle  as  to  be  easily  redaced  la 
powder.      Its  specific  gravity  is  6-115;   it  fuses  alamo- 
derate  temperature  ;   if  heated  more,  it  volatilizes.      Vkt 
potassium  and  arsenic  it  forms  with   hydrogen  a  gaseous 
compound.      It   burns  with   intenseness  in   ovygen  gas: 
nitric  acid  dissolves  it  with   a   disengagement  of  calori 
and   the   solution   forms   with   sulphuretted   hydrogen 
orange  brown  precipitate.      Tellurium  bus  been  found 
ire  in  a  state  of  alloy  with  gold,  silver,  lead, 
,  and  often  with  many  of  ihesc  metals  united, 
first  discovered  by  M.   Muller  in   tho  gold  mines 
Transylvania.      It  is  obtained  bv  treating  the  ore 

mposcd  of  gold,  iron,  and  ttllurium,  with  a  quantity 
nitric  acid  sufficient  to  dissolve  the  last  two  metals.  T 
in  is  treated  by  tannic  |n -rn^h,  which  precipita! 
Ihe  oxide  of  iron,  and  to  the  new  liquor  is  ndded  1 1 m 1 1 
chloric  a<;id,  in  order  to  neutralize  the  potash.  The  t* 
lurium  deposited  in  the  form  of  i  lie  sub-chloride  ;  it 
washed  with  weak  alcohol,  (.is  it  would  dissolve  in  wafer, 
then  dried,  mixed  with  ti  certain  quantity  of  charcoal,  ai 
ixlure  is  heated  m  u  retort.  When  tellurium 
found  combined  with  Ihe  metals,  the  process 
ng  it  musl  of  course  vary  with  Ihe  nature  of  the  alloy. 
Temperature.  A  definite  degree  of  heal  is  measure 
hy  the  thermometer;  thus  »e.  say  a  high  tempemtur*, 
low  temperature,  to  denole  a  manifest  intensity  of  heat  c 
cold  ;  the  temperature  of  boiling  water,  or  212°,  (equi 
to  100'  of  the  centigrade  thermometer,)  and  a  range  i 
temperature  to  designate  the  intermediate  point  of  her 
Vliveen  two  distant  terms  of  tVew«eu\t  mfciw. 
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Tendons.  Like  the  true  akin  they  are  composed 
almost  wholly  of  gelatine — are  soluble  in  boiling  water. 

Tests.     See  Re-agents. 

Theory  Atomistic.     See  Atom. 

Thermometer.  .  (From  the  Greek,  therme,  heat,  and 
metron,  a  measure.)  An  instrument  for  measuring  the 
degrees  of  heat.  A  thermometer  is  a  hollow  tube,  her- 
metically* sealed,  and  blown  at  one  end  in  the  shape  of 
a  hollow  globe.  The  bulb  and  part  of  the  tube  are  filled 
with  mercury,  which  is  the  only  fluid  that  expands 
equally.  When  we  immerse  the  bulb  of  the  thermome- 
ter in  a  hot  body,  the  mercury  expands,  and  of  course 
rises  in  the  tube ;  but  when  we  plunge  it  into  a  cold 
body  the  mercury  contracts,  and  of  course  falls  in  the 
tube. 

The  rising  of  the  mercury  indicates,  therefore,  an  in- 
crease of  heat ;  its  falling  a  diminution  of  it ;  and  the 
quantity  which  it  rises  or  falls  denotes  the  proportion  of 
increase  or  diminution.  To  facilitate  observation,  the 
tube  is  divided  into  a  number  of  equal  parts  called  de- 
grees. Further,  if  we  plunge  a  thermometer  ever  so 
often  into  melting  snow  or  ice,  it  will  always  stand  at  the 
same  point.  Hence  we  learn  that  snow  or  ice  always  be. 
gins  to  melt  at  the  same  temperature.  If  we  plunge  a 
thermometer  repeatedly  into  water  kept  boiling,  we  find 
that  the  mercury  rises  up  to  a  certain  point.  This  is. 
therefore  the  point  at  which  water  always  boils,  provided 
the  pressure  of  the  atmosphere  be  the  same.  There  are 
four  different  thermometers  used  at  present  in  Europe, 
differing  from  each  other  in  the  number  of  degrees  into 
which  the  space  between  the  freezing  and  boiling  points 
is  divided.  These  are  Fahrenheit's,  Reaumur's,  Celsius', 
and  Delisle's. 

*  To  teal  hermetically  is  to  close  the  end  of  a  glass  vessel  while  it  is  in  n 
melted  state,  the  term  hermetic  being  derived  from  Hermes  or  Mercury,  who 
was  considered  the  father  of  chemistry. 
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Tlie  thermometer  uniformly  used  in   Britain  and  Auk 
ric*  is  Fahrenheit's  ;   in  this  Ihe  freezing  point  ia  died  it 
32°,  tlic  boiling  point  at  212°  above  0,  or  the  pan  I 
which   both   ihe   ascending  and   descending  aeries  com. 
mencc.     In  the  thermometer  which  was  first  construct 
by  Reaumur,  the  scale  is  divided  into  n  small  number  rt   " 
degrees  upon  the  same  length,  and  contains  1 
than  80°  between  the   freezing  and  boiling   point    Tli. 
freezing  point  is  fixed  in  his  thermometer  precisi 
the  term  between  the  ascending  and  descending 
numbers.     Ag:iin  100  is  the  number  of  the  degrees  bf 
Iween  the  freezing  and  boiling  point  in  the  scale  o: 
sius,  which  has  been  introduced  into  France  si 
revolution,  under  the  name  of  centigrade  thermometer,  r 
(thermometer  of  a  hundred  degrees;)  and  the  freetinf|" 
point  is  in  this,  as  in  the  thermometer  of  Reaumur,  fiicil 
at  0.'    One  degree  on  ihe  scale   of  Fahrenheit  appears]1' 
from  this  account  to  be  equal  to  J  of  a  degree  o, 
of  Reaumur,  and  to  £  of  a  degree  on  thai  of  Celsii 

The  space  in  Delisle's  thermometer  between  tin 
freezing  and  boiling  poims  is  divided  into  150°  ;  but  tin-  i 
graduation  begins  at  Ihe  boiling  point,  and  iaCTOUM 
towards  the  freezing  point.  The  boiling  point  is  markeil 
0,  the  freezing  point  150'.  Hence  180  F.  =  150  D.,  01 
B  F,  =  5  D,  To  reduce  the  degrees  of  Delisle' 
monster  under  the  boiling  point  to  those  of  Fahrenheit, 
we  have  F.  =  212  +  05  D.  Upon  the  knowledge  of  this 
proportion,  it  is  easy  for  the  student  to  reduce  the  degree-* 
of  any  of  these  thermometers  into  the  degrees  of  any . 
other  of  them. 

TitoaiNA.  See  G.i-i<le  of  Thorinhim.  The  MbafeQee 
formerly  known  by  this  name,  hassince  been  ascertained  In 
be  only  a  phosphate  of  yttria.  Very  recenll]  I 
Berzelius  lias  discovered  a  new  substance  resembling  thif 
in  its  properties  ;  hence  its  name.  Thorina  is  white  ami 
irreducible  by  charcoal  and  potassium  after  being  bi 
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calcined ;  it  is  attacked  by  none  of  the  acids  except  con- 
4|p40Btrated  sulphuric,  even  after  being  treated  with  caustic 
alkalies.  The  sulphate  of  thoriria  is  very  soluble  in  cold 
mter,  and  almost  insoluble  in  boiling  water ;  so  that  it 
be  freed  from  other  salts  by  washing  the  mixture 
ith  boiling  water.  Thorina  dissolves  easily  in  carbonate 
JT  ammonia;  an  elevation  of  temperature   occasions  a 

precipitation  of  a  part  of  the  earth,  but  on  cooling  the 
,Jpgrecipitate  disappears.*  All  the  salts  of  thorina  have  a 
,  pure  astringent  taste  very  similar  to  that  of  tannin.  The 
.  "Otiloride  of  thorium  treated  with  potassium  is  decom- 
,=  £>osed  with  a  triple  deflagration.  There  results  a  gray 
-$n.etallic  powder  which  does  not  decompose  water,  but 
g'^Wbich  raised  above  a  red  heat  burns  with  a  splendour 
£  ftlmost  equal  to  that  of  phosphorus  in  oxygen  gas.     Ne- 

Vjrertheless  thorium  is  feebly  attacked  •  by  nitric  and  sul- 
gXphuric  acids.  The  hydro-chloric  on  the  contrary  dis- 
,  £4K>lves  with  a  brisk  effervescence.  Thorina,  or  the  oxide 
i,  *  of  thorium,  contains  11-8  of  oxygen.     Its  specific  gravity 

i  is  9*4.  Thorina  exists  in  a  new  mineral  which  has  been 
g£  found  only  in  very  small  quantities  at  Brevig  in  Norway.* 
m  Thorinium.  A  name  given  to  the  supposed  base  of 
£t   thorina,  now  proved  to  be  a  phosphate  of  yttria ;  it  has 

i    not  yet  been  insulated. 

f;       Thorium.     The   base  of  the  newly  discovered  sub- 
£>    stance,  thorina. ' 
;  ■        Tin.     (Etain.     In  Latin  stannum ;  called  Jupiter  by 

(the  alchemists.)  A  white,  brilliant,  malleable  metal ;  its 
specific  gravity  is  7-291.  It  fuses  at  about  412°  ;  if  the 
temperature  is  elevated,  it  inflames  and  oxidates.  It 
combines  easily  with  phosphorus,  sulphur,  chlorine,  and 
iodine  ;  it  also  forms  many  alloys  which  are  employed  in 
the  arts.  Nitric  acid  oxidizes  but  does  not  dissolve  it. 
The  solutions  of  tin  form  with  the  alkalies  a  white  preci- 

« 

*  This  article  is  extracted  from  the  first  volume  of  a  valuable  work  on  Che- 
mistry recently  published  by  Prof.  Sllliman. 
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pit  ate  soluble  in  an  excess  of  potash  or  soda;  i 
precipitated  by  sulphuretted  hydrogen,  but  the  hydro 
sulphates  produce  with  it  chestnut -coloured  prccipi- 
tntes  if  it  is  a  protoxides,  and  orange. coloured  precipi- 
tates if  it  is  a  peroxide.  Tin  is  usually  found  in  natott 
in  the  state  of  an  oxide  ;  the  sulpbure:  is  very  rare.  Tin 
is  obtained  by  roasting  the  oxide  when  it  contain?  mL 
phurets  or  arseniates  of  iron.     See  Oxide  of  Tin. 

Tikcal.     A  name  given  to  native  borate  od 
Borate  of  Soda. 

Titakicm.  A  metal  of  a  redder  hue  than 
infusible,  very  brittle.  It  has  yet  been  obtained  only  in 
the  form  of  brilliant  pellicles.  Its  specific  gravity  la  B"' 
known.  It  absorbs  the  oxygen  of  file  air  at  an  elevated 
temperature,  and  passes  to  the  state  of  a  blue  oxide  whicl 
appears  rather  to  perform  the  part  of  an  acid  than  all 
nxide.  Titanium  is  not  affected  by  nitric  acid  ;  but  i» 
oxide  combines  with  it,  and  produces  a  solution  which  i? 
not  precipitated  by  sulphuretted  hydrogen,  but  forms  > 
red  brown  precipitate  with  the  ferro-cyanate  of  potassium. 

Titanium  was  first  observed  by  Gregor  in  Cornwall, 
England.  It  is  found  in  nature  in  the  state  of  a  gray 
oxide;  it  is  often  combined  with  silex  and  lime.  The 
most  pure  form  of  native  titanium  is  in  a  mineral  called 
rutile,  {ruthile,}  whose  crystals  are  often  united,  and  which 
almost  always  contain  the  oxides  of  iron  and  manganese. 
The  oxide  of  titanium  is  extracted  from  these  minerals ; 
the  pure  metal  is  obtained  from  the  oxide  by  mixing  it 
with  charcoal,  making  a  paste  of  this  mixture  with  oil, 
ttnd  exposing  it  in  a  retort  to  a  temperature  sufficieniK 
elevated  to  reduce  it. 

TostBAC.     White  alloy  of  copper  with  arsenic. 

Toxicology*  (From  the  Creek  toxon,  poison,  logos. 
a  discourse.)  A  dissertation  on  poisons.  The  most 
celebrated  is  that  of  Orlila. 
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3fc  Tragacanth  (Gum.)  The  substance  vulgarly  called 
x  jgum  dragon,  exudes  from  a  prickly  bush,  the  Astragalus 
if  tragacantha,  which  grows  wild  in  warm  climates.  This 
^  gum  diners  from  all  other  gums  in  giving  a  thick  con- 
jg  sistence  to  a  much  larger  quantity  of  water ;  it  dissolves 
gr.   but  imperfectly. 

z        Tree  of  Diana.    {Arbre  de  Diane.)    A  name  given  to 

r'r    elegant  crystals  of  silver  with  a  little  mercury.     These 

j    ere  easily  obtained  by  putting  into  a  decanter  an  amal. 

gam  prepared  with  1  part  silver,  6  mercury,  6  parts  of 

.     tile  solution  of  silver  in  nitric  acid,  and  as  much  of  the 

solution  of  mercury  in  the  same  acid ;  to  these  are  added 

r     40  parts  of  water,  and  in  a  short  time  upon  the  amalgam 

will  be  formed  beautiful   imitations  of  the   branches  of 

trees. 

[         Tree  of  Saturn.     (Arbre  de  Saturn.)     A  name  given 

to  metallic  crystallizations  analogous  to  the  preceding. 

It  is  formed  of  1  part  of  acetate  of  lead  dissolved  in  90 

parts  of  water ;  this  solution  is  put  into  a  decanter,  from 

the  mouth  of  which  is  suspended  by  the  cork  a  piece  of 

zinc  of  half  the  weight  of  the  acetate  of  lead.     The  de- 

composition  now  commences,  and  the  lead  crystallizes 

around  the  piece  of  zinc.     This  establishes  an  element 

•f  the  voltaic  pile  ;  the  precipitating  metal  is  always  posi. 

tive,  the  precipitated  metal  always  negative.  From  thence 

arises  the  decomposition  of  the  water,  of  the  salt  which 

was  dissolved  in  it,  and  the  reduction  of  the  metal  which 

it  contained.     The  crystals  of  lead  shoot  out  in  every 

direction  from  the  zinc,  in  an  arborescent  form.     It  is 

accessary  that  the  operation  should  proceed  without  any 

agitation  of  the  liquor. 

Trona.  The  sesquicarbonate  of  soda.  It  is  found  in 
a  native  state  on  the  banks  of  the  soda  lakes  in  Africa, 
and  consists  of  one  atom  of  soda,  an  atom  and  a  half  of 
acid,  and  two  atoms  of  water. 
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Tuhbb.  Cylindrical  vessels  of  glass  or  metals,  eithei 
straight  or  bent,  which  serve  to  connect  the  different  parte 
tf  an  apparatus. 

Tube  of  Safety-     A  tube  open  at  both  ends  inserted 
into  a  receiver,  the  upper  end   communicating  with  the 
external  air,  and  the  lower  being  immersed  in  water.   Its 
intention  is  to  prevent  injury  from  too  sudden  condensa' 
lion  or  rarefaction  taking  place  during  an  operation, 
if  a  vacuum  be  produced  within  llie  vessels,  the   extei 
air  will  enter  through  the  lube  ;   and  if  air  be  general 
the  water  will  yield  to  the  pressure,  being  forced  up 
lube.     Thus,  loo,  ilie  height  of  the  water  in  the  tube ' 
cales  the  degree  of  pressure  from  the  confined  gas 
gases.      It  is  now  more  frequently  used  in  a  curved  lurni 
and  is  commonly  called  Welter's  tube. 

Tunostateb.     Although  tungstic  acid  docs  not  posses* 
;icid   properties  in   a  very  marked   degree,  yet  the  (ung- 
ulates are  with  difficulty  decomposed,  because  ihetr  acid 
18  neither  liberated  nor  volatilized   by  caloric  :     Wheu   a 
tungstate  is  submitted  to  ihe  action  of  this  agent,  it  de- 
composes,  but  at  a  lemperalure  sufficiently  elevated  to 
reduce  the  metal,  if  ihe  metal  is  reducible  by  heal  alone  ; 
if  this  is  not  the  case,  the  tungslate  undergoes  no  altera- 
tion.     AH  are  insoluble  in  water,  except  those  of  potash, 
^oda,  and  ammonia.    When  a  powerful  acid,  as  sulphuric 
or  nitric  acid,  is  put  into  a  solution  of  lungstatc  of  potash 
or  of  soda,  the  decomposition  is  not  total  at  the  ordinary 
temperature  ;    a  sulphate,  a   nitrate,  &c,  is  obtained, 
which  remains  dissolved  in  the  liquor,  and  a  white  preu. 
[titate  which  is  a  combination  of  much  tungstic  acid,  of 
certain  quantity  of  ihe  base  to  which  it  was  united,  and 
a  certain  quantity  of  the  acid  employed  to  separate 
f  Jut  if  the  acid  is  in  excess  and  the  temperature  eteval 
■  he  decomposition  is  total  afier  boiling  a  lilllc,  and 
precipitate  becomes  yellow,  which   indicates  lhaf 
farmed  of  tnngstic  acid.     (Tkenar'l,\ 
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tn  nature  there  have  been  found  but  three  tungstates. 
The  tungstate  of  iron  and  manganese  (wolfram)  is  black 
and  very  heavy ;  its  specific  gravity  is  7a8.  Its  primitive 
form  is  a  rectangular  prism,  but  often  altered  by  trunca- 
tion. 

The  tungstate  of  lime  (sceehlite)  is  white,  crystallizes  in 
octoedrons,  often  grouped.  Its  specific  gravity  is  5*5. 
The  tungstate  of  lead  is  very  rare ;  it  has  been  found  in 
Bohemia  in  a  tin  mine.  It  is  yellow  or  green,  and  crys- 
tallizes also  in  octoedrons ;  its  specific  gravity  is  8.  The 
soluble  tungstates  which  are  colourless  are  obtained  di- 
rectly ;  the  others  are  obtained  by  double  decomposition. 
In  these  salts  the  quantity  of  oxygen  of  the  oxide  is  to  the 
quantity  />f  oxygen  of  the  acid  as  1  to  3,  and  to  the  quan- 
tity of  acid  in  the  proportion  of  1  to  15*075. 

Tungstate  of  Ammonia.  A  white  salt,  crystallizes  in 
very  fine  4-sided  prisms  or  in  micaceous  scales.  Its 
taste  is  styptic ;  it  does  not  alter  by  the  air,  but  is  easily 
decomposed  by  heat,  and  by  many  acids.  It  is  obtained 
directly. 

Tungstate  of  Potash.  A  white  deliquescent  salt,  of 
a  caustic  and  astringent  taste,  crystallizes  with  difficulty. 
It  is  obtained  by  heating  an  excess  of  tungstic  acid  with  a 
solution  of  potash.  In  preparing  it,  die  wolfram,  or  tung- 
state of  iron  and  manganese,  is  employed  ;  the  latter  is 
heated  with  hydro-chloric  acid,  which  dissolves  the  oxides 
of  iron  and  manganese  without  attacking  the  tungstic 
acid,  which  is  afterwards  united  to  the  potash. 

Tungstate  of  Soda.  A  white  salt  of  a  sharp  and 
burning  taste,  very  soluble  in  water,  and  susceptible  of 
crystallization  in  very  short  hexahedral  prisms  ;  it  is  ob- 
tained like  the  preceding. 

Tungsten.  (Tungstene.)  (Swed.  Tungsten,  ponderous 
stone.)  A  very  hard  brittle  metal,  of  a  grayish  white, 
brilliant  and  almost  infusible.  Its  specific  gravity  is 
17*6.     At  red  heat  it  absorbs  oxygen  from  the  air,  and 


becomes  brown,  The  acids  do  not  sensibly  affect  it.  !(« 
oxide  forms  no  salts  either  with  the  acids  or  the  alkalies; 
but  its  acid,  which  is  blue,  can  unite  with  the  last  and 
neutralize  them.  It  may  be  seen  by  these  propertied, 
that  tungsten  seems  scarcely  to  belong  to  the  metals,  but 
rather  to  deserve  a  rank  with  osmium,  and  sonic  Qlba 
substances  which  constitute  a  link  between  the  non-me- 
la)  tic  con i bust ili I (i  bodies  and  the  metals.  It  has  bet* 
found  in  nature,  only  in  the  stale  of  an  acid  combined 
with  the  oxides  of  calcium,  iron,  manganese,  ami  lead. 
It  is  extracted  from  the  tungstic  acid,  bj  mixing  this  with 
charcoal  and  making  a  paste  with  oil ;  this  paste  if 
heated  in  a  crucible  of  charcoal,  and  the  acid  is 
The  discovery  of  tungsten  is  due  to  Elhuyart,  though 
Scheele  and  Borgmanu  hinted  at  its  existence. 

TtmpETii    MrasflA..       {Turpeih    Mineral,) 
name  n.r  the  sul'-'huln-sniphaU-  of  mercury,  on 
its  yellow  colour,  which  was   compared  to  that  aC 
'urbitlt. 

Tumeric.     Curcuma. 

Tuttv.     An  impure  oxide  of  zinc. 

Tf'BNsoL.      See  Litmus, 

u. 

Ulhin.  (Vlmine.)  A  solid,  inodorous,  insipid  sub- 
stance, of  a  shining  black  ;  it  is  insoluble  in  cold,  and 
very  little  so  in  boiling  water ;  it  however  gives  to  the 
latter  a  yellow  tinge.  Alcohol  and  sulphuric  acid  slight]', 
dissolve  it  ;  it  reddens  litmus  ;  with  tbe  alkeitA  it  form- 
■on, hi  nations  which  are  very  soluble  in  water,  are  de- 
composed by  acids  and  by  the  earthy  salts.  The  nitrates 
of  lead  and  mercury  discolour  a  solution  of  ulmin  ami 
precipitate  it  brown.  This  substance  was  discovered  b\ 
Vnuquelin  in  the  brown  exudation  of  the  elm  (ulmits) 
K  lap  roth,  Bcrzelius,  and  Braconnot  have  studied  this  sub. 
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stance.  Benelius  believes  that  it  constitutes  a  part  of 
all  barks ;  Braconnot  found  it  in  turf,  mould,  and  in  clayey 
lignite. 

Ultramarine.     See  Blue. 

Umber.     An  ore  of  iron. 

Uranium.  A  solid  metal,  very  brilliant,  brittle,  of  u 
deep  gray,  specific  gravity  9.000.  This  metal  is  scarcely 
softened  by  the  most  intense  heat.  When  heated  in  the 
air,  it  absorbs  oxygen,  and  becomes  a  black  oxide.  It  if 
very  scarce  in  nature ;  is  found  only  in  the  state  of  s 
'phosphate  and  a  protoxide.  It  is  obtained  like  chromium, 
by  calcining  the  oxide  strongly  in  a  crucible,  with  char- 
coal. It  was  discovered  by  Klaproth  in  a  mineral  called 
Pech-Mende,  or  oxide  of  uranium.  Combined  with  car- 
bonic  acid,  it  forms  the  Chalcolite  or  green  mica. 

Uret.  (Ure.)  The  compounds  of  simple  inflamma- 
ble bodies  with  each  other,  and  with  metals  are  com. 
jnonly  designated  by  this  word  as  sidphuret  of  phosphorus, 
carburet  of  iron,  dec.  The  terms  bi-sulphuret,  "bi-suK 
phate,  dws.,  applied  to  compounds,  imply  that  they  con. 
tain  twice  the  quantity  of  sulphur,  sulphuric  acid,'&c.. 
existing  in  the  respective  sulphuret,  sulphate,  dec. 


v. 

Vauqueune.     When  Pelletier  and   Caventon  made 

the  discovery  of  strychnine,  they  gave  it  the  name  of 

Vauqueline,  in  honour  of  a  celebrated  chemist ;  but  when 

the  memoir  of  the  discoverers  was  read  to  the  French 

National  Institute,  it  was  decided  that  the  name  proposed 

was  not  properly  bestowed  upon  a  substance  of  so  dele- 

terious  a  nature  ;  and  that  it  should  be  called  strychnine 

from  Strychnos,  the  plant  in  which  it  seemed  to  be  mo5t 

abundant. 

Vmts'fs.     An  aneient  name  for  copper* 
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Vbbatbia.      {Veratrine.)      A   white    inodorous  auii 
stance,  very  sharp  to   the  taste,  without   any  bittern 

fuses  at  122°,  becoming  a  white   mass  like  wax  ; 
i gher  degree  of  temperature   it  decomposes,  Bad 
all  the  products  of  vege to- animal  substances.     It  is  tni 
Me  in  ether,  and  alcohol,  wholly  inaoiuble  in  cold  war 
boiling  water  scarcely  dissolves  -^'yit  PBrt,  yet  this  sni 
quantity  communicates  to  it  a  very  sensible  sharpness  a, 
taste  :    in   a   degree,    it  possesses    alkaline    propcrtiM 
changes  litmus  paper,  reddened  by  an  acid,  blue,  a 
saturates   the  acids   with  which  it  forms  uncrystallU 
salts.      Concentrated  nitric   acid   decomposes   it   wil 
giving  it  a  red  colour.     This  organic  alkali  was  d; 
tared  by  Pellelier  and  Caventon  in  1819,  in  the  seed 

Veralrum  sabatMa  orcevadilla,  the  Veratrumalbi 
white  hellebore,  and  the  bulbs  of  the  Cohkkum  aiUur, 
■it  meadow  saffron.  In  obtaining  this  substance,  i 
pottoded  seeds  of  ilie  cevadilla  arc  first  treated  with  s; 
>huric  ether,  which  dissolves  an  oily  matter,  a  colourin 
matter,  and  au  odorous  acid  ;  the  residue  is  sev 
Heated  with  boiling  alcohol,  the  different  solutions  beie 
oooled,  filtered,  and  evaporated  to  an  extractive  consist 
once  ;  it  is  rcdissolved  in  cold  water  ;  the  aqueous  solu 
,  on  being  evaporated,  deposhes  a  reddish  matter;  whe 
ihe  liijuor  has  acquired  a  degree  of  concentration,  it  i 
precipitated  by  the  acetate  of  lead,  a  current  of  sulphu 
retted  hydrogen  precipitates  the  excess  of  kud 

.lourless  liquid  is  obtained ;  this  being  treated  with  n 
nesia,  the  veratrine  precipitates  with  the  magnesia; 
veratrine  is  dissolved  by  boiling  the  precipitate  in  alcohol 

filtering  and  cooling,  the  veratrine  is  in  pan  deposited 
the  other  part  is  obtained  by  evaporating  the  alcolioh 
solution.  According  to  PeUetier  and  Dumas,  this  ■ 
slnnco  consists  of  Carbon  .  66-75 
Azote  .  5.04 
llvdrogen       8.54 
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According  to  the  experiment*  of  Magendie,  veratria  ex- 
ercises upon  the  animal  economy,  the  same  action  as  the 
cevadilla  and  the  hellebore,  but  with  much  greater 
energy. 

Verdigris.  (Verdet.)  (Vert-de-gris.)  (In  Latin, 
<*rugo.)  An  impure  acetate  of  copper  ;  being  a  mixture 
of  the  acetates  and  the  carbonates  of  copper,  and  the  hy- 
drated  oxide  of  copper ;  by  crystallized  verdigris  is  under- 
stood  the  neutral  acetate  of  copper. 

Verditer.  A  blue  pigment  obtained  by  adding  chalk 
or  whiting  to  a  solution  of  copper  in  aquafortis. 

Verjuice.  A  kind  of  harsh  sharp  vinegar  made  of  the 
expressed  juice  of  the  wild  or  crab  apple ;  also  applied  tt» 
the  sour  juice  of  unripe  grapes. 

Vermilion.    The  red  sulphuret  of  mercury,  or  cinna 
bar.     See  Sulphuret  of  Mercury. 

Verre.     See  Glass. 

Vert  de  Scheele.     See  Green  Scheele's. 

Vif- Argent.     See  Mercury. 

Vin.     See  Wine. 

Vinegar  (Vinaigre.)    See  Acetic  Acid. 

Vital  Air.     See  .Oxygen. 

Vitreous.  (From  vitrum,  glass.)  Glassy. 

Vitrification.     See  Glass. 

Vitriol  Blue.     Sulphate  of  Copper. 

Vitriol  Green.     Sulphate  of  Iron. 

Vitriol  White.     Sulphate  of  Zinc. 

Vitriolic  Acid.     See  Sulphuric  Acid. 

Volatile  Alkali.     See  Ammonia. 

Volatility.    A  property  of  bodies  by  which  they  tend 

to  assume  the  vaporous  or  elastic  state. 

Volumes  Theory  of.  When  bodies  unite  so  as  to  font; 

one  compound  only,  that  compound  always  contains  the 

same  relative  proportions  of  its  components ;  and  when 

two  bodies  unite  in  more  than  one  proportion,  the  second. 

third,  &c,  proportions  are  multiples,  or  divisors  of  th'* 
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Thin  law  is  well  exhibited  in   the  combinations 
gaseous  bodies.     These  are  mm  to  unite  in  simple  ratio« 
of  volume.      Water  is  composed  of'  hydrogen  and  oxygen  ; 
1  part  by  weight  of  the  former  gas  unites  to  8  of  the  It 

The  specific  gravity  of  hydrogen   compared   i 
thai  of  oxygen  is  as  1  to  15;   it  is  obvious  therefore  ll 
I  volume  of  hydrogen  unites  to  half  a  volume  of  oxyg< 
;ind  that  the  composition  of  water  will  be  represented  h 
ncight  and  volume,  thus  ; 


Muriatic  acid  gas  consists  of  1  part  by  weight  of  h\ 
drogen  and  36-0  by  weight  of  chlorine.  The  relative  spe- 
cific gravities  of  these  gases  are  as  1  to  30.    It  is  obvion* 
therefore  that  they  combine  in  equal  volumes,  and  i' 
muriatic  acid  gas  may  be  thus  represented  : 


Wa, 


Hydrogen 

3d 
CMaftM, 

w. 


mineral  substance  intermediate*  bttWta 
clay  and  basalt. 

Water.  (Eau.  In  Latin,  aqua.)  It  \k  ordinarily  foun< 
m  the  form  of  a  transparent,  colourless,  inodorous  liquid 
capable  of  dissolving  a  great  variety  of  substances.  1 
s  liquid  at  the  common  temperature  of  our  climate,  bti 
becomes  solid  at  32°  ;  and  assumes  a  gaseous  form  a 
212°,  occupying  a  volume  1700  limes  greater  than  in  th< 
liquid  form  ;  it  returns  unaltered  to  its  liquid  state  at  kd\ 
degree  of  heat  intermediate  between  these  two  point* 
The  process  called  freezing  is  in  fact  the  crystallization 
■>('  water  ;   its    crystals,    Usually   eonfiwl,   "p    r»giila 
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hexagonal  prisms.  Water  is  a  bad  conductor  of  the  elec- 
tric fluid  ;  it  strongly  refracts  light.  It  dissolves  most  of 
the  gases,  but  in  variable  quantities  ;  nitrogen  is  among 
those  of  which  water  dissolves  the  least.  Water  can  be 
charged  with  a  great  quantity  of  oxygen,  and  then  exhi- 
bits peculiar  properties.     See  Water  Oxygenated* 

Water  affects  substances  both  simple  and  compound  in 
a  very  different  manner,  dissolving  many,  decomposing 
some,  and  having  no  action  on  others.  Water  is  seldom 
found  pure  in  nature  ;  in  order  to  obtain  it  in  this  state,  it 
must  be  distilled.  This  substance  in  a  solid  form  consti- 
tutes immense  glaciers  upon  the  summits  of  mountains, 
and  exists  in  vast  quantities  in  the  polar  regions. 

The  clouds  and  vapours  of  the  atmosphere  are  the 
same  substance  in  a  gaseous  form*  When  condensed  by 
cold,  it  solidifies  ;  being  then  heavier  than  the  air,  it  falls 
in  the  form  of  snow,  hail,  or  rain. 

Water  was  long  regarded  a  simple  principle  ;  it  is  now 
known  to  be  a  combination  of  oxygen  and  hydrogen,  in 
the  proportion  of  88*90  of  oxygen,  11*10  of  hydrogen  ; 
or  in  volume  of  1  of  oxygen  and  2  of  hydrogen ;  or 
which  is  the  same  thing,  of  1  atom  of  oxygen  and  2  of 
hydrogen  ;  then  one  atom  of  water  would  weigh  1*125, 
the  sum  of  the  1  atom  of  oxygen  and  2  of  hydrogen. 
Wafer  is  the  protoxide  of  hydrogen ;  oxygenated  water  is 
the  deutoxide. 

Water  of  Barytes.  (Eau  de  Baryte.)  Solution  of 
barytes,  or  a  salt  of  barytes  in  distilled  water.  It  is  one 
of  the  most  common  re -agents  in  chemistry ;  its  use  is 
principally  to  show  the  presence  of  sulphuric  acid. 

Water  of  Crystallization.  Many  bodies  in  crys- 
tallizing, retain  a  quantity  of  water,  this  is  termed  their 
water  of  crystallization. 

Water  Distilled,  (Eau  DistilUe.)  The  purity  of 
distilled  water  is  proved  by  its  having  no  action  upon 
coloured  papers,  not  being  precipitated  by  water  of  ba- 
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trytes,  nitrate  of  silver,  the  deuto -chloride  of 
oxalic  acid. 

Watbr  of  Limb.  (Eau  <ie  Chavx.)  This  is  a  solution 
of  lime  in  waier.  Water  saturated  by  lime  contain? 
bill  ( Jj  part.  It  is  much  used  as  a  rc-agent,  to  show  tlit 
presence  of  carbonic  acid,  oxalic  acid,  dee. 

Water  Mitral.  (Eau  Minfr>ile.)  The  waters  o( 
tome  springs,  arc  impregnated  with  a  certain  quantity  o) 
saline  substances,  and  are  thus  enabled  to  act  uponthf 
animal  economy;  they  are  very  usotul  as  medicines. 

Wateb  Oxygknatrd.  (Emt  Oxigfnfe.)  This  is  the 
deutoxide  of  htdrogen;  it  was  discoiered  and  carefully 
investigated  by  Theuard.  It  is  obtained  by  dissolving  tin- 
deutoxide  of  barium  in  liquid  iriiiriaiic  neid,  pouring  into 
(he  solution  a  certain  quantity  ul'  sulphuric  acid,  adding 
sulphate  of  silver,  then  barvtes,  and  separating  suc- 
cessively all  the  precipitates  bv  filtering.  When  water i* 
most  highly  oxygenized,  it  seems  to  consist  of  equal 
volumes,  making  £  atoms  -if  oxygen  far  1  atom  of  hydro- 
gen. 

It  is  a  colourless  liquid,  of  a  peculiar  taste,  susceptil 
of  vaporizing  without  being  decomposed.  It  destroys 
colour  of  litmus ;  congea's  at  some  degrees  below  the 
freezing  poinl  of  water.  I;s  density  is  1*452.  The 
metals  genernlly  decompose  it,  reducing  it  to  the  stalP 
of  a  protoxide.  Iron,  tin,  and  a  few  others  are  ex- 
ceptions. 

Water  of  Life.     (Eauilt  Fie.)     Alcohol, 

Water  of  the  Sea.  (Eau  de  Mer.)  Sea  water, 
besides  a  great  quantity  of  common  salt,  (chloride  of 
sodivm,)  contains  small  portions  of  muriates  of  lime  and 
magnesia,  also  sulphates  of  these  two  bases,  and  per hap* 
a  little  carbonic  acid. 

Wax.  (Cire.)  Is  solid,  white,  insipid,  and  inodorous  i 
it  melts  at  1545,  dissolves  in  warm  ether  and  alcohol,  and 
precipitates  when  cold,     The  essential  and  fixed  oitadi* 
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iolve  it  in  all  proportions.  Wax  is  a  substance  exten- 
sively diffused  in  nature ;  it  is  found  on  the  surface  of 
the  leaves  of  vegetables,  in  the  pollen  of  flowers,  and 
many  trees  produce  it  abundantly.  Since  wax  is  so  ex- 
tensively diffused,  it  would  seem  as  if  that  which  is  ob- 
tained from  bees,  is  not  formed  by  these  insects,  but  is  a 
product  of  nature.  M.  Huber,  however,  says  that  bees 
which  feed  upon  sugar,  produce  wax  in  as  great  a  quan- 
tity as  those  whose  food  might  seem  to  contain  this 
substance. 

Wine.  (Vin,  In  Latin  Vinum.)  The  general  term 
vinous  is  applied  to  all  liquors  which  have  been  subjected 
to  the  spiritous  fermentation  (see  Fermentation) ;  as  beer, 
cider,  metheglin.  The  term  wine  (vin)  is  chiefly  limited 
to  the  fermented  juice  of  ihe  grape.  Although  all  su- 
gared substances  can  furnish  an  alcoholic  liquor,  all  do 
not  produce  that  which  is  equally  good.  Such  wines  as 
are  richest  in  alcohol  and  aroma,  are  called  generous 
wines  (vins  genereux).  Wines  may  be  divided  into  three 
principal  kinds  :  the  red  urines,  (vins  rouges,)  as  port, 
claret,  &c. ;  the  white  urines,  (vins  blanches,)  as  Madeira, 
&c. ;  and  the  sparkling  urines,  (vins  mousseux,)  as  Cham- 
paign e,  &c. 

Wollaston's  Theory  of  Crystallization.  Doctor 
"Wollaston  first  suggested  that  the  form  of  the  integral 
molecules  of  crystals  might  be  perfect  spheres,  and  he 
has  shown  that  by  joining  these  together,  a  number  of 
crystals  may  be  obtained,  as  the  octoedron,  the  tetrae- 
dron,  the  acute-rhomboid,  and  even  the  cube. 

Wood.  (Bois.)  The  liqueous  or  woody  tissure, 
which  contains  between  its  fibres  or  in  its  vessels  the  sap, 
.  proximate  principles,  colouring  matter,  &c.  Wood 
separated  from  these  substances,  and  reduced  to  vege- 
table fibre,  takes  chemically  the  name  of  woody  fibre, 
(lignem.)    (See  this  word.) 
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All  wood  contains  atleast  0.950  of  this  fibre  in  100  pari*, 
there  are  Carbon     52 

Osygen    48,  «uid  hydrogen  in  neces- 
sary proportions  to  form  water. 

Wood  calcined  in  a  particular  manner,  produces  the 
charcoal  sought  lor  use  in  many  chemical  experiments. 
The  calcining  of  wood  in  ihe  large  way  in  order  to  pro. 
duce  charcoal  for  domeslie  purposes,  and  lor  use  in  thf 
arts,  is  carried  on  in  what  are  called  con!  kilns. 

Woodv  Pikhk.  (Ligneux.)  A  solid  body  of  a  dim 
white,  of  a  specific  gravity  greater  than  water.  Sub- 
mitted lo  distillation  in  a  retort,  it  gives  similar  products 
to  vegetable  substances.  It  ts  little  soluble  in  potash ; 
when  treated  by  sulphuric  acid,  ii  forms  an  acid  whicli 
Braconnot  calls  vegeto-sulphuric  acid,  and  which  Thenard 
considers  as  hydro-sulphurous  acid,  united  to  s  vegetable 
substance. 

The  ligneux  is  abundant  in  vegetables,  in  the  flowers. 
fruit,  leaves,  roots,  and  stems.  It  constitutes  ^  of  all 
wood  in  general ;  it  is  produced  in  its  most  pure  stale,  by 
treating  sawdust  successively  with  water,  alcohol,  mu- 
riatic acid,  and  a  weak  solution  of  potash. 

Wool  Philosophic,  (haine  Philosophtqw.)  Nam" 
riven  by  ancient  '.-hemists  to  the  sublimed  oxide  of  zinr 


X. 

Vjm'hoge'sb.      See  Arii!  Xanthir. 


Vest.  (Ferment.)  A  viscous  flosoolooa  uintlei 
■vhich  separates  from  vegetables  when  submitted  to  fer- 
aientation.  That  which  is  produced  from  the  ferments 
lion  of  beer,  is  chiefly  used  in  domestic  economy .  ami  i= 
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vulgarly  called  emptings,  or  emptyings.  It  may  be  dried, 
and  in  this  situation  preserved  for  an  indefinite  period. 
In  contact  with  oxygen  at  a  temperature  somewhat  ele- 
vated, it  decomposes,  transforming  itself  to  carbonic  acid ; 
if  at  the  same  temperature  it  is  left  to  stand  for  some 
time  in  close  vessels,  it  putrifies  in  a  few  days.  It  dis- 
solves neither  in  water  nor  alcohol.  If  submitted  to  dis- 
tillation, all  the  products  of  animal  substances  are  ob- 
tained.    See  Fermentation. 

Yellow  Kino's.     Much  used  in  dyeing.     It  is  pre- 
pared from  Orpiment. 

Yellow  of  Naples.  (Jaune  de  Naples.)  Patent  yellow. 
It  is  employed  in  oil  painting  ;  it  is  a  chloride  of  lead, 
prepared  by  mixing  200  parts  of  litharge  with  5  parts  of 
common  salt,  and  4  times  their  weight  of  water.  This 
paste  swells,  takes  consistence,  and  becomes  white  ;  two 
or  three  days  afterwards,  it  is  lixiviated  in  order  to  sepa- 
rate the  soda,  and  the  residue,  which  is  of  a  beautiful 
yellow  colour,  is  melted.  This  paste  is  sometimes  called 
Mineral  Yellow. 

Yttria.     See  Oxide  of  Yttrium. 

Yttrium.     This  metal  has  never  been  obtained ;  its 
existence  is  admitted  by  analogy. 

Yttro-Cebite.     A  mineral  containing  oxide  of  ce- 
*  xium,  yttrium,  &c. 

Yttro-Tantalite.  An  ore  of  tantalum,  from  which 
columbic  acid  is  procured. 


z. 

Zaffre.  (Saffre*)  The  residuum  of  cobalt  after  the 
sulphur,  arsenic,  and  other  volatile  matters  of  this  mi- 
neral, have  been  expelled  by  calcination. 

Zeine.  A  yellow  substance  having  the  appearance  of 
wax,  obtained  from  Indian  com,  (Zea  Mays)* 
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Zinome.  See  Gluten. 
Zinc.  (From  a  German  word  Zincum.)  A  soW 
t.luish  white  metal,  little  ductile,  somewhat  malleable,  and 
of  a  lamellar  structure.  When  heated  without  being  ex- 
posed to  the  air,  it  fuses  below  red  heat,  and  volatilize* 
entirely  ;  if  heated  in  the  air,  it  absorbs  oxygen  rapidly, 
solidifies,  and  produces  a  beautiful  flame  of  a  brilliant 
greenish  blue  colour.  The  metal  passes  to  the  state  of  a 
white  oxide,  which  on  account  of  its  lightness,  rises  into 
the  atmosphere.  Phosphorus  and  sulphur  unite  with  this 
metal,  producing  a  phosphuret  and  a  sulphuret ;  the  first 
is  brilliant,  and  has  a  metallic  appearance  ;  the  second 
appears  tarnished,  and  is  less  fusible  than  zinc.  Boron, 
carbon,  hydrogen,  and  nitrogen,  have  no  action  upon  this 
metal.  Zinc,  like  iron,  decomposes  water  by  the  aid  ol 
heal,  absorbs  oxygen,  and  liberates  hydrogen  ;  at  a  high 
temperature  it  absorbs  the  oxygen  from  phosphoric  acid  : 
it  decomposes  concentrated  sulphuric  acid  disengaging 
sulphurous   acid,  and   the   oxidated  metal  combines  with 

I  the  portion  of  acid  not  decomposed  ;  but  when  the  sul- 
phuric acid  is  feeble,  it  oxidates  at  the  expense  of  the 
oxygen  of  the  water,  and  the  acid  undergoes  no  decom- 
position. Concentrated  ammonia  acts  strongly  upon 
zinc  ;  the  water  of  (he  former  is  decomposed  ;  its  oxygen 
burns  the  metal,  its  hydrogen  is  disengaged,  and  fur- 
nishes little  acicular  crystals,  from  which  ammonia  may 
be  disengaged  by  heat.  Zinc  has  never  yet  heen  obtainc ad 
pure  in  a  metallic  state;  it  is  always  from  calamine,  that 

^the  metal  is  extracted.  Zinc  is  employed  in  making  brass. 
in  the  construction  of  voltaic  piles,  &c.  Attempts  have 
been  made  to  employ  it  in  the  manufacture  of  kitchen 
utensils;  but  it  is  discovered  to  be  too  easily  attacked  by 
acids  and  fat  substances  ;  its  use  has  therefore  been  re- 
linquished. 
Zibconii,     See  Oxide  of  Zirrmmiiii. 
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Zirconium.  It  has  been  known  but  a  short  time.. 
Berzelius  succeeded  in  separating  it  from  oxygen,  with 
which  it  constitutes  zirconia.  It  does  not  appear  to 
possess  the  properties  of  metals.  According  to  Berzelius, 
it  is  black,  like  charcoal ;  it  oxidates  neither  in  the  air, 
water,  or  in  muriatic  acid ;  but  dissolves  in  aqua  regia 
and  fluoric  acid,  with  a  disengagement  of  hydrogen.  It 
burns  with  intenseness  at  a  temperature  a  little  elevated. 
It  combines  with4  sulphur,  and  forms  a  chestnut  brown  sul- 
phuret,  like  that  of  silicium ;  this  sulphuret  does  not 
dissolve  in  muriatic  acid  and  in  the  alkalies,  which  it 
burns  with  a  disengagement  of  caloric  and  light,  pro- 
ducing sulphurous  acid  and  zirconia.  Berzelius  ob- 
tained zirconium  in  the  same  manner  as  silicium. 


*■  ■« 
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ELEMENTARY  CHEMISTRY. 


GERERAL  VIHW. 

• 

Chemistry  is  a  science  no  lees  elevated  in  its  general 
views  than  various  in  its  applications ;  its  object  is  to  exa- 
mine the  elements  or  first  principles  of  substances  and  their 
laws  of  combination ;  its  application  to  other  sciences,  to 
arts,  medicine,  manufactures,  and  housewifery,  are  nu- 
merous and  important.  It  may  be  divided  into  organic 
and  inorganic  chemistry. 

Organic  chemistry  is  confined  to  the  investigation  of  the 
elements  of  vegetable  and  animal  substances,  and  the 
laws  which  govern  their  combinations.  This  department, 
including  the  whole  of  animal  and  vegetable  poisons,  mod 
their  antidotes,  is  intimately  connected  with  the  study  of 
medicine.  The  same  elements,  differently  proportioned, 
and  combined,  constitute  all  organic  and  inorganic  sub- 
stances. 

Inorganic  chemistry  includes  the  study  of  the  elements 

of  all    matter   confined  to   the  combinations  of  these 

elements  in  inorganic  btfties.    The  ancients  conceived 
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that  there  were  but  four  eUments,  or  first  principles,  viz 
Earth,  air,  fire,  and  teafer.     Chemistry  lias  shown  that  all 
these  substances,  except  fire,  (the  nature  of  which  is  still 
doubtful,)  are  compounds  :  air  of  two  gases,  called  o\yi 
and  nitrogen;  water  of  oxygen  and  hydrogen  ;  and 
of  a  variety  of  substances,  which  in  their  turn  may 
decomposed. 

Sir  Humphrey  Davy  beautifully  observes,  that, 

"  The  forms  and  appearances  of  the  beings  and  substtnt 
of  the  external  world,  are  almost  infinitely  various,  and 
state  of  continual  alteration. 

"The  whole  surface  of  the  earth  undergoes  modification! 
by  moisture  and  air,  it  affords  the  food  of  plants 
number  of  vegetable  productions   arise   from  ap] 
rcntly   the  same   materials  ;  these    become  the  suustam 
animals ;    one   species   of  animal    matter   is   converted 
another ;  the  most  perfect  and  beautiful  forms   of  organized 
!iie  ultimately  decay,  and   are  resolved  into  inorganic  aggre- 
gates, and  the   same    elementary  substances   diffurenili 
ranged,  are   contained  in   the  inert  soil,   or  bloom  and  emit 
fragrance   in   the   flower,  or  become  in  animals  the  active 
organs   of  mind   and  intelligence.     In   artificial   operaiii 
changes  of  the  same  kind  occur ;  substances  having  the 
racters  of  earth,  are  converted  into  metals  ;  clays  and  sand 
united  so  as  to  produce  porcelain;  eartis  and  alkahes; 
terted  into   glass;    acrid  and  corrosive  matters  arc 
from   tastless   substances  ;   colours  are  fixed  upon  stuffs, 
changed,  and  made  to  disappear ;  and  the  productions  of  t 
mineral,  vegetable,  and  animal  kingdoms   ore  converted  into 
new  forms,  and  made  subservient  to  purposes  of  civilized   life 
To  trace  in  detail  these  diversified  and  complicated  pheno- 
mena, to  arrange  them,  and  deduce  general  laws  from  their 
analogies,  is  the  business  of  chemistry." 

Nature  offers  substances  in  four  different  states, 
liquid,  gaseous  or  aeriform,  and  imponderable,  or  sue 
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agents  as  are  not  known  to  possess  weight  All  matter 
,  is  composed  of  molecules,  particles,  or  atoms,  which  are 
subject  to  two  opposing  laws,  the  force  of  attraction  which 
tends  to  keep  the  atoms  in  contact,  and  that  of  caloric, 
or  heat,  which  separates  or  repels  them. 

Simple  substances  are  those  whose  atoms  are  homo- 
geneous, or  of  the  same  nature.  Thus  zinc  is  con- 
sidered as  a  simple  substance,  because  it  contains  no  other 
atoms  than  those  of  zinc. 

Compound  substances  are  such  as  contain  two  or  more 
simple  elements ;  thus  brass  is  a  compound  body,  which 
on  being  decomposed,  is  found  to  contain  atoms  of  sue 
and  copper.  The  particles  which  constitute  a  simple 
body,  are  called  integrant  molecules,  and  the  fdrce  which 
keeps  them  together,  is  called  cohesion.  The  particles 
which  form  a  compound  substance,  are  called  constituent 
molecules,  and  the  force  which  unites  them,  is  termed 
affinity.  Thus  zinc  is  formed  of  integrant  molecules, 
united  by  the  force  of  cohesion,  and  brass  is  formed  of 
constituent  molecules,  united  by  the  force  of  affinity, 

AFFINITY. 

Affinity  is  that  kind  of  attraction  which  unites  the 
heterogeneous  molecules,  or  atoms  of  compound  bodies. 
A  knowledge  of  chemical  affinity  is  very  important  in 
investigating  chemical  changes ;  the  first  consequence  of 
this  law  is  a  change  of  state  of  the  bodies ;  thus  the 
union  of  two  gases,  oxygen  and  hydrogen,  produces 
water.  A  second  and  important  consequence  n  a  change 
of  the  property  of  th#*  new  substance ;  thus  from  the 
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,  oLiibmution  of  an  acid  and  an  alkali  possessing  oppc 
properties,  results  a  salt  resembling  neither  of  the  o 
substances.  It  is  at  present  believed  by  moi 
that  chemical  affinity  depends  essentially  upon  the  e 
trical  state  of  the  substances,  that  electricity  i; 
into  two  fluids;  the  one  jiositiiv,  the  other  negative,  and 
that  molecules  of  the  same  kind  of  electricity  repulse, 
while  those  of  opposite  electricities  attract  each  other. 


ATOMS. 

By  atoms  or  particles  are  understood  parts  incapable  of 
division  or  diminution ;  much  precision  is  given  to  the 
science  of  chemistry  by  admitting  that  bodies  consist  of 
atoms  which  unite  in  certain  proportions;  thus  in  water 
wc  suppose  2  atoms  of  hydrogen  united  to  1  of  oxygen ; 
or,  which  is  the  same  thing,  200  atoms  of  the  former  to 
100  of  the  latter.  The  theory  of  the  proportions  betwecr 
the  elements  of  bodies  is  not  hypothetical,  but  ii 
cases  has  been  proved  by  experiment ;  thus  the  folio  win 
proportions  are  uniformly  observed : 

200  BtPins  c[  hydrogen  and  100  of  oxygen  =  wotar. 

iiOG                         do.  and  100  nitrogen  =  ammo* 

!D0  ammonia  and  60  carbon  =c  salt  of  amnwui. 

100  nitrogen  and  60  oxygen  =  protoxide  of  ni 

100                      do.  and  100  do.     =  neutoiide  of  n! 

100                         do.  and  150  do.      =  nitron*  acid. 

100                         do.  and  250  do.      =  uiiriciicid. 

SIMPLE    ELEMENTS, 

The  number  of  simple  elements  admitted  by  chemists 
varies  with  the  progress  of  the  science  ;  such  substances 
•is  no  chemical  force  can  decompose  are  called  simple ; 
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iy  which  are'  thus  named,  will  ho  doubt,  in  process  of 

time  be  decomposed,  while  other  elements,  now  unknown, 

•  » 

a  will  be  brought  to  light,  and  found  to  be  important  agents 
s~  chemical  changes. 


1        Instead  of  the  four  elements  of  the  ancients,  chemists 

'  mX  present  admit  more  than  50  elementary  bodies,  if  we 

:~  niclude  the  imponderable  agents,  chlorine,  and  some  other 

analogous  substances ;  and  the  newly  discovered  bodies, 

rromine,  pluranium,  and  thorium. 
•These  may  be  comprehended  under  two  grand  divisions : 

I.  Imponderable  agents,  or  such  as  have  no  known 
"weight;  as  Caloric, 

Light* 

Electricity, 

Magnetism* 

II.  Ponderable  bodies,  or  such  as  have  known  weight  ; 
-  these  may  be  divided  into  four  classes. 

*       Class  1.  Supporters  of  Combustion ;  as  oxygen,  &c. 
Class  2.  Combustibles  not  metallic ;  as  hydrogen,  &c. 
Class  3.  Metalloids ;  as  silicon  the  base  of  silex,  cal- 
cium of  lime,  &c. 
Class  4.  Metals. 

LANGUAGE   OF  CHEMISTS?. 

Among  the  most  important  chemical  agents  is  oxygen, 

the  discovery  of  which  wholly  changed  the  aspect  of  the 

.  science,  and  gave  rise  to  our  present  nomenclature,  or 

names  of  substances.     The  term  combustible,  considered 

as  synonymous  with  oxygenable,  is  applied  to  all  simple 
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substances  which  can  bo  made  to  unite  withoxygen 
union  is  accompanied  with  a  disengagement  of 
or  heat,  (though  in  some  cases  imperceptible,)  and 
of  light ;  the  substance  which  has  thus  united  with 
is  said  to  be  burnt,  or  oxygenated. 

The  compounds  which  result  from  the  union  of 
with  simple  bodies  have  received  the  name 
acids.  When  oxygen  unites  with  a  body  bi 
portion,  forming  either  an  oxide  or  an  acid,  the  substance 
with  which  it  combines  is  termed  its  radical ;  as  in  the 
oxide  of  zinc,  here  zinc  is  the  radical,  or  base  of  the 
oxide.  If  the  oxygen  combines  in  two  or  three  propor- 
tions, the  first  oxide  is  calledprotaiWe,  the  second  devl- 
oxide,  the  third  iritoxide. ;  when  a  body  is  oxidized  in  the- 
highest  degree  it  is  termed  the  peroxide  ;  as  for  example, 
the  combinations  of  oxygen  and  manganese  which  pre- 
sent us  with  all  these  varieties  of  oxides. 

A  similar  rule  governs  with  respect  to  the  names  of 
acids ;  if  the  oxygen  forms  but  one  acid,  to  its  radical  is 
added  the  termination  ic,  as  boracie  acid.  But  if  oxygen 
combines  in  several  proportions,  the  lowest  proportion  is 
expressed  by  dim,  and  the  highest  by  ic.,  as  sitlphurmis 
and  sulphuric  acids ;  to  these  terminations  are  also  added 
hyper,  which  signifies  more,  and  hypo,  less  ;  thus  hypo- 
sulphurous  acid  denotes  a  body  possessing  a  less  qi 
of  oxygen  than  sulphurous  acid,  dec. 

Oxygen  is  not  the  only  agent  which  unites  to  combus- 
tible bodies  to  produce  acids ;  hydrogen,  chlorine,  with 
some  other  substances,  possess  this  property :  thus  we 
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%  have  hydro-chloric,  and  hydriodic  acids,  resulting  from 
the  union  of  hydrogen  with  chlorine  and  iodine. 

-  When  two  binary*  burnt  substances  combine,  a  new 
-,  Compound  results,  which,  when  the  constituents  are  an 

acid  and  a  metallic  oxide,  is  called  a  salt.     The  salts  are 

very  numerous ;  they  are  named  by  varying  the  termi- 

.  nation  of  their  acid,  when  the  acid  terminates  in  ous  and 
lit  ' 

ic,  the  salt  ends  in  tie  and  ate ;  thus  by  the  term  sulphate 

i  4jf  tin,  we  understand  the  combination  of  tin  with  sulphuric 

tmcid;  sulphite  of  tin  expresses  the  combination  of  the 

'metal  with  sulphurous  acid.f 

i 

l«  IMPONDERABLE  AGENTS. 

e       Caloric  and  Light.     It  would  not  be  possible  to  ex- 

-  plain  the  sensation  of  heat  to  one  who  had  never  expe- 
!.   rience£it,  any  more  than  we  would  by  words,  give  to  the 
!    blind  an  idea  of  colours,  or  to  the  deaf  of  sounds.  1  A  \     I 
T^person  saysl/om  warm\ox  extending  his  hand  to  a  fare, 

«says   the  fire  is  hat;  in  the  first  case' Tie  properly  ex- 
presses  the  the  sensation  of heat] 'in  tne  second*)  The  cause 
of  this  sensation.  .The  fire  itself  is  not  supposed  to  be 
hot,  but  only  to  possess  the  property  of  producing  in  the      \ 
animal  system  the  sensation  of  heat.i  The  cause  of  heat  , ; 
is  distinguished  from  heathy  the  term  caloric,  j  — . .    . 

IS^S^Wis^we!!  Khown/proceeds  ffomj£e"sun  and  the 
fixed  stars,  as  direct  sources ;  from  the  moon  and  other 

~*  The  term  binary,  is  derived  from  ft w,  two;  a  binary  compound  is  one  in 
which  but  two  elements  are  united ;  a  ternary  compound  consists  of  three  ele- 
ments; a  quaternary,  foiir,"&C.'  "***4  -». 

t  For  further  illustration  of  the  chemical  names  of  nlta,  tee  article  Nomen- 
clature Chemical,  i 
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planets,  by  reflection,  and  from  various 
stances,   while   experiencing  combustion   from 
rescent  matter,  &c.     The  nature  of  light  and 
at    present    unknown ;    from  the    intimate 
hetweeu  them,  they  have   by  some  been  considered 
as  modifications  of  the  same  substance. 

Among  the  most  important  properties  of  caloric,  are 

1.  Its  tendency  to  an  equilibrium. 

2.  Its  power  of  dilating  bodies. 

3.  Its  susceptibility  of  being  reflected  from  one 
<o  another. 

4.  Its  power  of  increasing  chemical  action. 
Electbiciti  and  Magnktish.     From  whence 

the  peculiar  sensation  which  is  experienced  when  o  piece 
of  zinc  placed  upon  the  tongue,  is  brought  in  contact  with 
a  piece  of  ct.pper  placed  under  this  organ?  i  What  power 
if  Galvani,  animated  the 


was  that  which,  under  the  e 


limbs  of  a  dead  frog,  when  two  metals,  placed  at  the  ex. 
tremity  of  a  naked  nerve,  were  made  to  communicate  fay 
means  of  a  metallic  wire?     What    dazzling  brilliapci 
flashes  in  the  skies,  or  darts   downwards  upon    earth, 
fraught  with  terror  and  destruction  ?  It  is  the  electric  limil 
But  what  is  the  nature  of  this  fluid  which  dividi 
terial  world  into    two  great  masses,  the  positively  anil 
negatively  eleelrifed?'    Is  it  simple  or  compound 
is  its  presence  bo  uniformly  accompanied  with  light 
light  and  caloric  any  thing  more  than 
s  fluid,  and  is  not  electricity  indeed  ih 
c  two  substance s ■< 
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Electricity,  whatever  it  may  be  in  itself,  exercises  an 
important  influence  in  chemical  changes.  The  instru- 
ment  called  the  voltaic  pile,  causes  the  decomposition  of 
a  compound  body,  which  is  submitted  to  its  action ;  the 
elements  possessing  the  positive  electricity,  go  to  the  ne- 
gative pole*  and  those  which  have  the  negative  electricity, 
go  to  the  positive  pole  of  the  pile* 

The  magnetic  fluid  .gives  to  a  mineral  called  the  load- 
stone  (deutoxide  of  iron)  the  property  of  directing  its  two 
extremities,  either  to  the  north  or  sotth  pole  of  the  earth  ; 
of  attracting  by  its  northern  extremity  the  southern  ex- 
tremity of  another  magnet,  while  it  repels  its  northern 
extremity,  or  pole.  It  has  recently  been  discovered  that 
the  magnetic  needle  changes  its  direction  under  the  in- 
fluence of  the  voltaic  pile;  that  the  conducting  wires 
communicate  magnetic  properties  to  steel  and  iron  wires. 
It  has  therefore  been  conjectured  that  magnetic  attraction 
is  but  another  modification  of  electricity.  If  these  sug- 
gestions are  rational,  we  may  perhaps  regard  all  the  im- 
ponderable agents  as  the  result  of  one  grand  agent. 

PONDERABLE  SUBSTANCES. 

Class  I.  Supporters  of  Combustion. 

All  substances  upon  the  globe  except  those  already 
described  under  the  head  of  imponderables,  are  known  to 
possess  weight ;  the  specific  gravity  even  of  the  lightest 
gases  have  been   ascertained.     After  the   discovery  of 

*,  Tot  two  extremities  of  a  roHaie  battery,  arraafled  poles;  tbto  instrument 
was  lint  called  the  Galvanic  battery,  Item  GaJvani ;  afterwards,  on  being  mo- 
dified by  VoKa,  It  received  its  present  name.? 

44 
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'iNVgen,  this  gas  was  for  some  time  considered  as  (lie 
only  supporter  of  combustion,  or  the  only  substance 
which  by  uniting  with  others,  could  produce  the  pheno- 
mena of  combustion.  At  present  four  other  analogous 
substances  are  ranked  with  oxygen,  viz.  chlorine' 
iodine,  fluorine,  and  bromine.  When  any  one  of  these 
substances,  existing  in  a  binary  compound,  is  submitted  to 
n  of  the  voltaic  pile,  the  supporter  of  combustion 
goes  to  the  positive,  and  the  combustible  to  the  negative 
l>ole. 

I.  Oxtgkt  nnites  with  almost  all  substances,  forming 
acid  and  oxide  compounds^  its  name  is  derived  from  the 
Greek,  and  signifies  to  generate  oxides ;  these  and  most 
nf  the  acids  being  under  the  influence  of  this  a; 
properties  arc  eery  numerous,  since  it?  combination-' 
. mist  bodies  in  the  three  kingdoms  of  nature.  I1 
lias  been  observed  h\  a  celebrated  chemist,  thai  ■ 
may  he  considered  as  tlie  central  point  around  which  chr- 
iiii.itry  rewRjeS? 

The  phenomena  of  combustion  bear  an  intimate  rela- 
tion lo  oxygen  ;  so  thai  the  slightest  union  of  this  gas 
with  another  substance,  although  neither  accompanied 
with  sensible  beat  or  light,  is  considered  as  a  low  degree 
of  combustion.  Stnhl  supposed  that  the  fire  exhibited  in 
combustion  was  occasioned  by  the  loss  of  an  imaginary 
substance,  which  he  termed  phlogiston,  or  the  principle 
of  heat.  Lavoisier  proved  the  materiality  of  oxygen,  jhy 
showing  that  it  was  absorbed  by  the  burnt  substance ; 
But  neither  of  them  accounted   for  the  bent  produced  si 
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the  moment  of  combustion,  nor  for  the  luminous  appear- 
ance or  flame  which  accompanied  it* 

By  observing  the  usual  circumstances  of  kindling  a 
fire,  we  perceive  that  the  temperature  of  the  combustible 
body  is  first  increased  by  a  borrowed  heat ;  now  it  is 
known  that  electricity  is  developed  by  an  increase  of 
heat7afid'!ha"f  a  union"  of  the  two  electric  fluids  causes 
an  elevation  of  temperature ;  thus,  when  the  caloric  is 
first; acldecl,  the  two  electricities  are  brought  forth,  the 
negative  from  the  oxygen  fend  the  positive  pom  the  com- 

^'TSusffBTe'SjE^ 

^~tte^  is  siippraett^^^ 

oustion.  ^  When  we  assist  combustion  by  the  action  ol 
the  bellows,  we  direct  a  current  of  air  upon  the  combusti- 
ble substance ;  the  oxygen  being  impelled  upon  its  sur- 
face, the  fire  becomes  more  intense ;  by  repeating  the 


..-.r-.-f 


action  of  IK  snows' ""we  successively  elevate  the  tem- 
perature,  until  the  combination  of  the  two  electricities  is 
sufficiently  energetic  to  give  rise  to  jfafflff*  The  impor- 
tance  of  oxygen  as  a  supporter  of  combustion  is  manifest, 
ed  by  various  experiments ;  even  metals  inflame  and 
burn  spontaneously  in  this  gas. 

2.  Chlorine  was  formerly  called  oxymuriatic  acid, 
from  its  supposed  constituents,  oxygen  and  muriatic  acid. 
It  is  at  present,  by  the  French  and  most  English  chemists, 
regarded  as  a  simple  substance ;  and  muriatic  acid  is 
now  called  hydro-chloric  acid,  being  as  is  supposed  a 
combination  of  hydrogen  and  chlorine.  Chlorine  may  be 
obtained  by  heating  the  pulverised  per-oxide  of  manga7. 


111 -si-  witli  diluted  hydro -chloric acid  (muriatic  aewi};  ike 
hydrogen  of  the  latter  uniting  with  the  oxygen  fumiAed 
by  the  manganese,  disengages  its  chlorine  in  the  form  al 
a  yellowish  green  gas.  Chlorine  forms  with  oxygen 
several  acids,  as  chloric,  oxygenated  chloric,  &c.  It 
union  with  metals  produces  chlorides  ;  these  dissolved  if 
water  are  hydro-chlorates. 

3.  Iodine,  at  the  common  temperature,  exists  in  ' 
solid  form ;  its  colour  is  a  bluish  gray ;  by  heat  it  be 
comes  a  violet -coloured  gas  ;  it  forms  with  oxygen  tod 
acid,  and  with  hydrogen  hydriodic  acid ;  combined  wil 
sulphur,  phosphorus,  and  metals,  it  forms  iodides.  Iodine 
is  obtained  from  sea-weeds,  mineral  waters,  minerals,  al 
sponge. 

4.  Fluorine  is  considered  as  the  base  of  fluoric  acid,  b 
as  its  actual  existence  has  not  been  proved,  it  must  I 
regarded  in  the  light  of  an  imaginary  substance.  Wh 
iher  fluoric  acid  consists  of  oxygen  united  t< 
hustible  base  fluorine,  or  whether,  as  is  supposed  1 
some,  thisbase  is  united  to  hydrogen,  hence  the  term  hydro 
fluoric,  instead  of  fluoric  acid,  seems  not  yet  determine*. 
This  acid  united  to  lime  constitutes  the  fixate  of  lime,  o 
ihe  beautiful  Derbyshire  spar ;  with  other  bases  it  1 
various  fixate*. 

5.  Bromine,  which  has  been  recently  discovered  a 
added  to  the  list  of  simple  substances,  is  obtained  fn 
sea-water  and  the  ashes  of  the  same  marine  plants  tl 
furnish  iodine  ;  it  is  a  dark  red  liquid,  so  volatile  as 
the  common  temperature  to  throw  off  red  vnuours  j  w 
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oxygen  it  forms  bromic  acid,  which  uniting  with  various 
bases  forms  bromates  and  bromides. 

COMBUSTIBLE   8UB8TANCE8. 

*  Combustible  substances  are  such  as  possess  the  pro- 
perty of  uniting  with  oxygen  and  other  supporters  of  com- 
bustion to  form  oxides  and  acids ;  they  may  be  divided 
into  the  following  classes  : 

Combustibles  not  metallic. 

Metalloids,  (resembling  metals.) 

Metals. 

PONDERABLE    SUBSTANCES. 

Class  2.    Combustibles  not  Metallic, 

1 .  Hydrogen  is  a  term  derived  from  the  Greek,  signi- 
tying  to  produce  water,  because  this  liquid  is  formed  by 
the  combination  of  hydrogen  with  oxygen ;  in  the  lan- 
guage of  chemistry  water  is  the  protoxide  of  hydrogen, 
(or  hydrogen  with  one  proportion  of  oxygen) ;  when  an- 
other proportion  of  oxygen  is  added,  it  becomes  a  deut- 
oxide  of  hydrogen,  or  oxygenated  water.  Hydrogen  com- 
bined  with  oxygen  and  carbon  exists  in  all  vegetable 
matter ;  by  the  addition  of  nitrogen  we  have  the  con- 
stituents of  animal  substances.  Hydrogen  forms  acids 
known  by  the  general  name  of  hydracids ;  with  chlorine 
it  forms  hydro-chloric,  with  iodine  hydriodic  acids,  &c. ; 
with  sulphur,  carbon,  &c,  it  forms  sulphuretted  hydro- 
gen or  hydro-sulphuric  acid,  carburetted  hydrogen, 
&c.  It  is  highly  combustible,  and  burns  with  much 
flame,  famishing  by  its  onion  with  carbon  the  gas  used 
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1  cities  for  lighting  streets,  shops,  fee.  On  account  ol 
its  being  specifically  lighter  than  atmospheric  air,  it  it 
used  for  inflating  balloons. 

2.  Boron  combined  with  oxygen  constitutes  the  basr 
of  boracie  acid ;  it  is  by  the  decomposition  of  this  aciit 
that  boron  is  obtained,  it  being  never  found   pure  in  na 

3.  Carbon,  when  perfectly  pure  and  crystallized, 
constitutes  the  diamond  ;  it  exists  in  charcoal  with  hydro- 
gen, salts,  and  other  products  of  combustion,  and  may  be 
oblained  from  this  combination.  Many  attempts  have 
been  made  to  crystallize  carbon,  in  order  to  obtain  dia- 
monds, but  hitherto  none  have  been  successful.  With  a 
certain  proportion  of  oxygen,  carbon  forms  carbonic  acid  : 
with  a  less  proportion  of  oxygen,  the  oxide  of  carbon,  i 
carbonic  oxide  gas.  Carbon  forms  with  liydroger 
"huretted  hydrogen,  or  gas  light  ;   with  the  alkalies  it  ! 


arbon,  or 
gen    «!■■■ 
s  it  forms     I 
bomne  of 


•arbonates,  as  carbonate  of  lime,  (marble,)  carbonate  o 
soda,  &c,  A  peculiar  property  of  carbon  is  that  of  ab- 
sorbing putrid  miasmata,  or  gases  ;  a  knowledge  of  this 
fact  has  given  rise  to  some  important  applications  to  culi- 
nary operations,  medicine,  &c. 

4.  Phosphorus  has  received  its  name  from  two  Cireek 
words,  signifying  to  bring  light,    this  substance  bei 
always  luminous  in  the  air.     With    oxygen    in  differ 
proportions  it   forms  phosphoric  acid,  phospho 
hypo- phosphorous  acid,  and  oxide  of  phospho 
hydrogen  it  forms  phosphurelted  hydrogen :   which    i 
flames  spontaneously  in  the  air,  producing  the   exl 
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tions,  or  ignes  fatui,  which  appear  about  borying  places 
and  marsEesTTBonea  i^S^Smi^m  substances  when 


w  decomposing  disengage  oxygen»  phosphorus,  and  hydro- 
gen ;  these  united  form  phosphnretted  hydrogen,  which 
being  specifically  lighter-  than  the  atmosphere  ascends, 
and  by  its  spontaneous  combustion  produces  those  lumi- 
nous vapours  which  the  superstitious  and  ignorant  have 
referred  to  supernatural  causes. 

5.  Sulphur  united  to  oxygen  forms  sulphuric  and  suU 
pkurous  acids ;  these  acids  united  to  bases  form  sulphates 
and  sulphites.  With  hydrogen  sulphur  forms  sulphuretted 
hydrogen,  and  with  the  metals  various  sulphur ets,  as  sul- 
phuret  of  lead,  &c. 

6.  Selenium  is  less  known  than  any  of  the  non-metal- 
lic combustibles ;  it  forms  with  oxygen  selenic  and  sele- 
nious  acids  and  the  oxide  of  selenium.  Selenious  acid 
forms  with  bases  salts  called  selenites ;  selenic  acid  forms 
salts  called  seleniates. 

7.  Nitrogen  *  when  first  discovered  was  called  azote, 
which  signifies  a  deprive r  of  life  ;  this  term  appearing 
objectionable,  as  it  is  not  a  direct  destroyer  of  life,  that 
of  nitrogen  has  been  given  from  the  circumstance  of  its 
being  an  essential  ingredient  in  nitric  acid^  Nitrogen 
combines  with    oxygen    in    five    different   propo^ons," 


*  In  giving  nitrogen  a  place  among  combustibles,  it  must  be  understood  that 
it  is  not  combustible  in  the  common  acceptation  of  the  term,  as  it  does  not  take  fire 
upon  being  brought  in  contact  with  a  burning  substance,  but  it  1b  combustible  in 
tneefcemical  sense  of  the  term,  since  k  unites  with  oxygen  sod  other  supporter* 
of  combustion. 


Protoxide  of  Nitrogen, 

Devtoxide  of  Nitrogen, 

Hypo-Nitrous  Acid, 

Nitrous  Acid, 

Nitric  Acid, 

With  hydrogen  it  forms  ammonia,  with  carbon  cyanogen. 
Willi  chlorine  and  iodine  a  chloride  and  an  iodide.  TV 
compound  substance  cyanogen  (signifying  by  its  name  the 
generator  of  blue)  is  the  base  of  prussic  acid,  (hydro- 
cyanic acid,)  which  uniting  to  iron  forms  the  colour  called 


POSnEHAHLi:    SSShMHOES. 
The  Metalloids,  or  Earthy  and  Alkaline  Combm- 

The  termination  aids  is  from  the  Greek  and  signifies 
r  similar ;  thus  the  term  metalloids  denotes  Wee 
The  substances  comprehended  in  this  class  arc 
i  the  strictest  sense  metals,  but  they  differ  from  other 
their  strong  affinity  for  oxygen,  which  renders 
1  extremely  difficult  either  to  obtain  or  preserve  them  in 
a  state  of  purity.  It  is  but  recently  that  they  have  been 
known  to  exist ;  potash,  soda,  lime,  &c.,  were  considered 
us  pure  alkalies,  until  Davy,  bv  means  of  the  voltaic  pile, 
decomposed  potash,  and  obtained  a  metal  and  oxygen  : 
the  metal  he  called  potassium ;  thus  it  was  discovered 
that  potash  is  not  an  elementary  substance,  but  an  oxide 
"J  potassium-  Reasoning  from  analogy,  Davy  and  some 
of  the  French  chemists  were  led  to  believe  that  soda, 
fiinc.  and  ether  alkaline  substance?,  had  metallic  bum, 
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a  series  of  brilliant  and1  conymcing  experiments  have 
now  established*  this  fact.  Metals  of  this  class  seem 
naturally  divided  into  two  sections* : 

Section  1.     Earthy  metals,  or  metals  which  are  the 
bases  of  earths ;  these  are, 

Silicon,  the  metal  of  Siiex, 

Zirconium,         „         Zirconia, 

Aluminum,    *    „         Alumine, 

Yttrium,  „        Yttria, 

Thorium,  „        Thorina, 

Glucinum,       '  „'        Glucina, 

Magnesium,       „         Magnesia. 
Section  2.    Alkaline  metals. 

Calcium,  the  metal  of  Lime, 

Strontium,         „  Strontian, 

Barium,  „  Barytes, 

Sodium,  „  Soda, 

Potassium,        „  Potash, 

Lithium,  „  Lithia. 

Class  4.     Metals. 

%  This  class  contains  substances  which  have  in  general 
less  affinity  lor  oxygen  than  the  metalloids;  many  of 
them,  such  as  silver  and  gold,  cannot  be  easily  oxidated ; 
iron  unites  much  more  readily  with  oxygen,  as  may 
easily  be  perceived  by  exposing  any  iron  vessel  to  the 
action  of  the  atmosphere ;  in  a  short  time  it  will  be  found 
rusted,  according  to  the  common  term,  but  which  che- 
mically is  said  to  be  oxidated,  the  metal  having  combined 
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with  oxygen  from  the  atmosphere.  *  Any  article  of  gold 
or  silver  is  not  thus  acted  upon  by  the  atmosphere,  nor 
even  by  water,  which  iron  soon  decomposes,  by  uniting 
'with  its  oxygen. 

We  find  then  in  examining  the  classification  of  ele- 
ments or  simple  substances, 

Imponderable  bodies, 4 

Supporters  of  combustion,  .     •     .  5 

Combustibles  not  metallic,      .     .     .       7 
Metals,  including  metalloids,  about     •     40* 

* 

BINARY   COMPOUND8. 

Binary  compounds  (from  bis,  two)  are  such  as  are 
formed  by  the  union  of  two  simple  substances;  these 
compounds  are  of  three  kinds ;  1st,  those  which  are  nei- 
ther oxides  nor  acids  ;  2d,  oxides ;  and  3d,  acids. 

The  binary  compounds  which  possess  neither  the  pro- 
perties of  acids  or  oxides  are  to  be  found  in  the  union  of 
the  simple  combustibles  among  their  own  class ;  as  car- 
buretted  hydrogen,  consisting  of  carbon  and  hydrogen : 
cyanogen,  of  carbon  and  nitrogen ;  chloro-carbonous  gas, 
of  chlorine  and  carbon.  Sulphur  with  bases  forms  bi- 
nary compounds,  called  sulphurets.  Steel  is  a  binary 
compound  formed  of  carbon  and  iron.  Oxygen  in  one, 
two,  three,  and  even  four  proportions,  forms  a  great 
variety  of  binary  compounds ;  as  with  sulphur  it  forms 
in  the  highest  proportion  sulphuric  acid,  in  a  lower  pro- 

*  For  the  arrangement  of  metals  and  their  propertie*,  see  Dictionary,  aru- 
<*fc  Metals. 
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portion  it  forms  sulphurous  acid,  &c.    The  most  impor- 
tant acids  are  mostly  binary  compounds. 

With  the  metals  oxygen  forms  oxides,  protoxides,  &c.  9 
There  are  eight  non-metallic  oxides,  viz. 
The  Protoxide  of  Hydrogen,  or  Water, 

Peroxide  of  Hydrogen, 

Oxide  of  Phosphorus, 

Oxide  of  Carbon, 

Oxide  of  Chlorine,  or  Euchlorine, 

Protoxide  of  Nitrogen,  or  Exhilarating  Gas, 

Deutoxide  of  Nitrogen, 

Oxide  of  Selenium. 
The  metallic  oxides  are  very  numerous ;  the  peroxide 
of  manganese  is  of  great  importance  in  chemistry,  it 
being  used  for  procuring  chlorine,  oxygen,  dec.  The 
^deutoxide  of  iron  possesses  magnetical  attraction,  and  is 
called  the  loadstone,  or  magnet.  The  deutoxide  of  lead 
is  commonly  known  by  the  name  of  white  lead.  With 
the  earthy  and  alkaline  metals  oxygen  forms  various 
oxides,  as  the  oxide  of  silicon,  or  silex,  the  oxide  of  cal- 
cium, or  lime,  the  oxide  of  sodium,  or  soda,  the  oxide  of 
potassium,  or  potash,  &c. 

^      BINARY   COMPOUNDS. 

f         Acids  are  distinguished  by  a  sharp  and  pungent  taste ;       * 

they  change  vegetable  blue  colours  to  red,  and  combine 
I     with  metallic  oxides  to  form  salts,  or  to  alkaline  oxides     / 
~  (as  gbda  and  potash)  in  order  to  neutralize  or  be  neu- 


fj 


nalized  by  them.  It  was  long  believed  that  lhc  acidity 
ing  power  was  confined  to  oxygen ;  hydrogen  is  no*  eup. 
posed  to  possess  this  properly  ;  thus  the  acids  are  now 
ilivided  into  oxacids  and  hydracids.  The  oxacids  an 
numerous;  some  of  the  most  important  are, 

Nitric  Acid,  composed  of  Nitrogen  and  Oxygen, 
Sulphuric  Acid,        „         Sulphur  and  Oxygen, 
Carbonic  Acid,        „         Carbon,  Oxygen,  &c. 
There  are  four  hydracids,  via.  hydro  -sulphuric,  (usually 
•  tailed  sulphuretted  hydrogen,)  hydriodic,  hydro-cblorif, 
and  hydro-selenic. 

'  [1    \  uti-.hn  \Tt  V  COMPOUNDS. 

Salts. 
Salts  are  compounds  of  oxides  with  acids :  as  the  acid* 
are  binary  compounds,  the  Kalis  are  of  course  quarter, 
uary  or  quadruple  combinations,  they  are  of  three  kinds : 
1st,  neutral,  presenting  neither  acid  or  alkaline  propei- 
ties;  2d,  with  excess  of  oxide;  3d,  with  excels  of  acid. 
The  salts  are  divided  Into  genera,  each  genus  consists  of 
ihe  combination  of  one  acid  with  various  oxides,  and  is 
subdivided  into  three  series,  neutral,  super,  (over)  and  n 
(under).     In  all  salts  of  the  same  genus,  and  at  the  m 
degree  of  saturation,  the  quantity  of  acid  is  to  the  qui 
tity  of  oxide  in  a  uniform  proportion. 

geneba  or  saws, 
Bobatbs.     The  most  important  species  is  the  i 
borate  of  toda.     It  is  found  in  some  lakes. 
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Carbonates.  This  genus  is  distinguished  by  being 
decomposed  with  effervescence,  owing  to  the  escape  of 
carbonic  acid.  Among  the  most  important  species  of 
this  genus  are  carbonate  of  lime,  consisting  of  chalk,  lime- 
stone, (fee. ;  sub-carbonate  of  soda,  commonly  called  soda ; 
carbonate  of  amtkonia,  produced  by  the  decomposition  of 
animal  matter ;  carbonate  of  iron,  "a  valuable  mineral : 
carbonate  of  copper,  of  various  colours,  as  blue,  green,  &c. : 
carbonate  of  lead  is  white  lead ;  sub-carbonate  of  potash  is 
the  potash  of  commerce. 

Phosphates.  In  this  genus  is  the  Phosphate  of  Lime, 
which  forms  an  important  part  of  the  bones  of  animals., 
and  is  used  for  the  manufacture  of  phosphorus.  Phos- 
phate of  Cobalt  by  calcining  with  alum  forms  a  beautiful 
colour  called  Thenard's  blue. 

Sulphates.  The  most  common  species  which  exist  in 
nature  are  those  of  lime  and  barytes. 

Sulphate  of  Lime  is  gypsum,  or  plaster  of  Paris. 

Sulphate  of  Magnesia  is  Epsom  salts. 

Sulphate  of  Potash.  Alum  is  a  double  sulphate  of 
potash  and  alumine. 

Sulphate  of  Soda  is  Glauber's  salts. 

Sulphate  of  Iron  combined  with  nutgalls  forms  ink. 

Sulphate  of  Copper  (Deuto)  is  copperas,  or  blue  vitriol. 

Nitbates.  But  three  species  of  this  genus  are  found 
in  nature.  Nitrate  of  Potash  is  saltpetre  ;  it  is  of  impor- 
tant use  in  the  manufacture  of  gunpowder.  Nitrate  of 
Bismuth  is  used  in  the  manufacture  of  pearl-white .  ?V7- 
trate  of  Silver  is  lunar  caustic. 

45 
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CaLoRi.TEB.  More  of  this  geoufi  arc  found  unim.  1 
contains  the  Chlorates  of  Potash,  (oxy  muriate  of  print, 
Soda,  Lime,  dec. 

IIydro-Cbloiutes   were    formerly    called    muriaki- 
When  crystallized  or  dried,  they  lose  the  hydrogen  W 
in  i     ;:-■.',<'..  ..ii'l   boo  .mo    cl/or ides  :    l.he*e   iii    their  him. 
when  dissolved  in  water,  form  hydro-  ■'. 
Chlorate  of' Lime  (muriate  of  lime)  is  of  use  in 
and  in  chemical  experiments.     Hydro-Ci 


mfaclurod  Iiv  the  re-action  of  marine  sail  upu 
ific  sulphate  of  ammonia. 
CaioniDEfi.*     There  are  many  motallic   chlorid 


<  hlorinc    has   a   strong    affinity  lor  muals.       Chloride  oj 
f  alcium  is  distinguished  by  having  a  great    affinity  fbi 
water.      Chloride  of  Sodium  is  common  salt ;    its  proper- 
ties  are  known  in  nil  civilised   countries.      Ckkvidr  «f 
■Soda  has  of  late  been  found  useful  in  removing  orienstvi 
irases  from  the  atmosphere,  and  preventing  infection  from 
sick  persona  or  dead  bodies.     The  chlorine  is  sap|>o£f 
(o  decompose  the  noxious  ^x  halations  In  unit 
elements  of  which  they  consist,  particularly  th 
Chloride  •'/  Lime  is  commonly  called  bleaching  powdt 
Chloride  of  Mercury  is  subdivided    ; 
(deuto- chloride,)  which  is  corrosive  sublimate,  and  the 
l>roto-chlorid£,  which  is  calomel.     There  arc  other 
porlant  species  in  this  genus  :  ;is  the  < '/ ■■''■ 
<iese,  Iron,  Silver,  Ate. 
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j,       Hydriodates.      But    one    species  of  importance  is 

m   known,  viz.  the  Hydriodate  of  Potash. 

Chbomates.   The  most  important  species  is  the  Chro- 

j    mate  of  Lead,  which  is  a  beautiful  yellow. 

•  There  are  other  genera  of  salts,  as  the  nitrites,  std- 
phites,  phosphites,  &c,  which  are  formed  by  combinations 
of  nitrous,  sulphurous,  and  phosphorous  acids  with  bases ; 
the  properties  oif  these,  although  in  many  respects  differ- 
ing  from  the  salts  formed  with  the  higher  acids,  are  not  in 
general  very  dissimilar. 

The  organic  kingdom  furnishes  an  almost  infinite  va- 
riety of  important  compounds ;  vegetable  acids  are  very 
numerous ;  the  acetic,  tartaric,  oxalic,  medic,  kinic,  &c, 
are  all  of  use  in  medicine  and  in  the  arts.  Among  the 
vegetable  alkalies  are  morphia,  the  narcotic  principle  of 
opium,  cinckonia  and  quinia,  extracts  of  the  Peruvian 
bark,  withTnahy  others.  Oils,  resins,  wax,  alcohol, 
ether,  sugar,  starch,  tannin,  lignin,  and  various  colouring 
substances,  are  all  products  of  the  vegetable  kingdom. 

-  M 

;    Salts  arc  formedf  by  the  union  of  the  vegetable  alkalies  1 


|J   with  acids^as  the  sidpluUesofquinine, of  morphine,  <&c. 

For  the  characters  of  nitrates,  &c,  see  Dictionary. 

Animal  Chemistry  presents  a  new  set  of  compounds, 
us  fibrin,  gelatine,  acids,  and  oils  ;  it  investigates  the  com- 
pounds of  all  animal  matter,  as  bones,  teeth,  blood,  and 
the  various  secretions ;  and  traces  all  these  to  their  final 
or  ultimate  elements,  oxygen,  hydrogen.,  carbon,  and 
nitroscn. 

THE    EXD. 


ERRATA. 

l*age  30,  15th  line  from  top,  insert  other  before  *  vegetable.' 

68,  12th  line  from  top,  for  1825  read  1225. 
•'    187,  dele  last  sentence  in  page. 

■•     188,  15th  line  from  bottom,  for  object  read  objectors. 


e« 


